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DESCRIPTION OF THE FHONTrSPJECE 



Tbf i^p^r hi; lire rs from a ci-i r. T ihe CEtehrauBi ipecfriea found 
in a i iwfr iTM-w'l in Java, probably cf as afreal a$« at ibt pnlttnlitbi: 
yci vein ii| Eiiwc? T]!."-'ijli rLhlly iw be reunnled as a ■ mir. ’ Ll:# 
CtMtKre vi-liicli i-OKtswiJ itui skull bns bee^ rivE-n I be tiarr.* ' Pi;ht:A* - 
Oft ' TT.« ibape f the ctjuLiI ', -if differs from tbit r.f a '.iell- 
eievtiflped li nr op: an human iluJ aha m in the low er pboio^rajM^ ::.uL of 
a Gre«L skull :n. ihe sixn= :'eai u res as do tbi: very mcit-,L prebiatortc 
'tuili tram the Geijian rn« ; a:. : mir- tbs Neanderthal af cl« 

Tthinelin'!. These dsftvrKiOH ir# how.-Ev.-ET mean rally ijrealier in. :be 
Javanese ckult. 

Th* Ihfte swai h? rlifffpf no- ipe: ft ins iff ear aiic of tbs 

u rirJgH -UrfiSsrl If- •* Alt I ■■ tfftai i.f A .n the ’iriirei ill she 
Jam ilcni. rh* ftrMCll grn.ii*r e*lntlm be-i^bi c,f :he nicdie- ar.-i had 
pay; ui lIui 4rflfli*l Jofue i'l.iitwn r mad ?/ In uf ^eecL ikuU ; 13, ibt mixb 
EMMW prfrmibeiWti in tbe --'I- !.* fro t r* r: » lte tranjal dome 

— Lh* pre-frontal area or trOttaJ r bs» ' the part itt bum of tbe Sirs AC, 
the d>plli (it which is BLewis by ' -r ■ > 

The j-arti oJ the cranial cmty jh<H jv J. .,i-i y Klf.itMpi ia :bc 
Greek nhuLi ire precNdv ltb*r . , L!'. L h Bit '!| «ii r. 'b'- kj-rsan: ■ vest: i 
t.'iwi- ■ • :i stations L-ftrs brain wb .i IIHm 11 »[ • ll-y 1 ■• • lii 

Man a-i compared with ihE bier ear A.pei 

Tbe line A ft- in IvjiIl tits figures is tbe ephl*]rCr4rUUktiBL ll he. If N 
dn*n from ilie- cpli n :. (ihe m : piim in (lie line > lea -an fli i‘.-v t r 
narrovTcn pin at (ho franraJ Lucie jusl above ibt eye l.ru'-v rjd.;iai.., which 
correspnoit! estemafl m Lbe moiL aultri^j 1 linn> (jl I h.n brain. |u ■ t:l 
EAiia-fEuri rial |*.im be •.■een ihe t.ce:pirid riJprea ■ iii: I - yr-iilLiA I] (hr 
blase ItrsotiiiE i-e-relirurn The llnca e aiid ' arc fer|en . -:l nr -■ • 1: |l;li 
bane Hue. rliefmr lulf-uaj hetueen.A an r l Ei. tlie mk iii;-J half-wHy between 
[be- br.,c ar.J the a t trst-temciE|(d [mint. 

C in we pc-im feiiOwe [O eranlalGsieta w ■ breKRia, she neninu joint til 
ihe ffontnl and till? Cwe pirleiftl Imrts 

Tlte line A C iH'l/awn u>i -a tJirai.Ll.hl I in* min ing A ar.i C but if tbt 
hlhUtl la aecLinttly pCTJEtl it cflrteafM-id 3 Id 1 be tvlffl of tie plane ai rigbi 
unule* <0 (be saiatoi! plane ol the fllaiiLI— ■*LI< h ••'.avsrsts tsih bregma 1. 
and Lj-liiyCirs (A) — acrJ M-bersii L caH. 1 lilt iIijH |j;arts oli' ibe f-rsiiunaal 
areaurliutn. tberfor shu lull-dace viewi 1 ii |i area in ihe twoalolla * Ejgs. t 
and 2 .| The i ns -.1 is a | eTyerrliculMr irl 10,11 feont tlie pt.i:t cc greabEs; 
j.r :rnineiite v Ihs prtJTc-ntal are* t-. t tl r ;.«:V:.:-.ta! f Line U indicates 
(be tleplh of tbE jxrfrc-mal ceret-ral ri-r i; ['rnuiton both si :e. on the 
^lul-lcs ■ : ihe bone and 9 raked ni ir..-ii in fidnl 'ibr ^ hits doited line in 
I'yr. 1 mil j, :l irives tits nuiinuni brew !:!i ui (be ppeffcnJal i!ei. 

fly di vaHtqg the npbryc teieicria! iit:e iati> J*o H»!l-. unit useRg ih:.-s*. 
untts as nuasiires, the drt ths i the bruin cavity ill ihe rv/loni J^Uilabod 
by tbe lints i, 1 . ui:d can It eaprt»eri o'Jinrric ally hnd (hair ijiiii-ir-.ite-n 
In > series of ituLli iLUEii in pEtreningE c: tbe npkryO-IWitorllt lenjpl! , 
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Fhis Utils v&hiwis s.; fmrtd-ed 4»i tiirit diseort ms which l hare 
si \ghtly wiodijitd far tit* prcseut pitrptose, and hat's rndeai'Ottrtd 
tv r*wbr interesting by the- itsitadnciim of itinUrMh'f pretest 
ihrh, toiiiek arc daeribed sufficiently fttUy tv form a iargs sitevsion 

l)f skt Original Uxt. 

The finl, (u titled ‘ Suture'* Insurgiat .'nic,' formed, nmitf 
another litl / , the Ranntitrs letiwre at O.vfetM ;n j yii.^, ft-; abject 
jj- fa i-.t« l . , i ; i!.-i ! 1 in brief the ‘ Kingdom e f Mmj to she, 'a if/at i fieri 
jV mtfn c luglcct tr> the tahittg me af that possession hy -mtikild, 
ami to urge Mr L adversities tin. dwiy of acting the leading 

part :u nmeviug that HtgUtt. 

The second ii an decanal, whiifr nrrtd jij tk e pmidaitiiil 
address te the British JjsorirfiEdjj at York in rgo 6 , etf Ike frag risi 
made in fkr last quarter of a century latiurdt the. asmmttien of 
his kmgtkip by siataly -moving Mem. 

The third, ripritlli-.t frAm Ihe Quarterly Review, u ff VTPFF 

detailed account of recent attempts to tit,;! rrith a ter, tile disease— 
the Sleeping Stdmtss of tropical Africa— mid fumtihes an example 
of one of the inmomcreshli dirtriions rn ;Ateh Man brings darn 
i imsttf cm iris head by rtsiiling the fli !4 rnii ef seiidiiri of the fit 
tin.t destruction of the jurjfJ, irJr.2 if painful* v farad to the tsucht.sim 
that kuos'ltdge of Seiittre must it, t song It 1 and catiirnl of ktr prscasee 
eventually vUttimd, i nni glad to hr a lit to slate that as e result of 
the repetitniaiinns r./ the T rSspiial Dififtsef Ceatrmtfee of the hi pjW 
Society, and, m- I a/u told, in ifliwi; jmi'K/ijy t»t coastqtteitte ,-f the 
exfieaahatt of the stale of things given in this tssey , funds hetie lien 
provided hy the Ctimiai Offer for the support of a professorship of 

K! 
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Protoisolegy in the University bf London, to which Mr, £, A, 
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Sithntti if by « gncfify infreiiced hn>wlfdj[* of ike mhtrr and 
iifi-histoty of thi Pfoivz&a b>hith p miner thou dinaits. 

S iuiuc to thunk Mr. J{\lm Murray for per minion to reprtni 
tkr artieh on 5!tij>ing SichriKi t cw<i I am etlu gristly indebted 
to seimtifie ooUiiigitfZ /up irsffVi(T*frt in tht surety of progress given 
in tin tictttd discoHM, AwOHgtt these I deti/i tiptciolly to 
mention My, Frederick Sftiiiy, F.IfS. t Pref. H, PL Turner, 
P.R.5., Prof. Sidney Vines, F.R.S., Mr. MncDotognl ,-.‘1 Oxford, 
.iifei Prof Sherrington, F.R.S. Jo Mr. Pertroai Lo&clf } owe 
my thanks for perttiiaioH t. eoty Ci. ■■■,-■ ,/ his dramngi of Man, 
and to the Royal Astntttmitvi Satiety for the iWn of the star- 
picture eu p. 90 . 

lir R*v Lankestjui, 

faunary, scjpj. 



ERRATUM. 

S3: first litter yf descriptiun 

Fij^, U3- r fit r Li m noccuitu m read 

Licnrocnida. 




RAMA mm REREAsISIl INSTITUTE. 

TftICHUR, COCHIN STATE. 



THE KINGDOM OF MAN 



CH AFTER I 

.vjT&aes L\S(/RGExr so.\ 
i- Tnii Octlgok. 

It him become more and more a matter of cOflvLelion 
to me— and l believe that I share that conviction with 
a large body of fellow students bath in this country 
and other civilised states— that the time has arrived 
when the lent: relation oi Mature to Man has been sc 
dearly ascertained that it should be more generally 
known thati is at present the Case, and (hat this .know- 
ledge should form hir more largely than lit does at this 
[nomenl, the ob;eci of human activity and entteatour, 
— that it should be, in facr, the guide of stale, 
government, ths trusted basis of the development of 
human comm unities. That it is not so already, that 
men should sfill alloiv their energies Lo iun in other 
■directions, appears to some of us a thing sa monstrous, 
so injurious lo the prosperity of *ur fellow men, that 
we roust do whit lies within our power to draw 
attention to the conditions one! circumstances which 
attend this neglect, the evils arising from R, and E h-e 
benefits which muse follow from Us abatement. 

2. T hi Ei word 4 Nature/ 

The signification attached lo ihe word 4 Nature 4 ;s 
by no means the same at the present day as if has 
been in the past: as commonly used it is a word of 
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varied meanings find limitations, so that misconception 
and confusion is Liable to lie associated with id. By 
the professed student of modem sciences it is usually 
understood as ;t name tor the entire mechanism of 
the universe, the Itosmos in all it’ puns; and it is in 
this Eeil3& that I use it. But many .still identify 
'Mature' wirh r. limited pOitiom of that great system, 
and even retain for it a special application to the 
animals and plants of this earth and their immediate 
surrounding. Thus we have the term 1 natural history ' 
and the French term * ks sciences naturetles 1 limited 
to tile stud y of the more immediate and concrete forms 
of animals, plants, and crystals. There is SOi i te j us L ifica- 
rion fnr ssparatin™ the conception of Nature li 3 Specially 
concerned in she production and maintenance of living 
things from that larger Nature which embraces, together 
with this small hut deeply significant area, the whole 
expanse of the heavens m the one direction and Man 
trim self in the Other. Giandanu Bruno* wha a little 
mete than 30a yearn ago visited Oxford and expounded 
his views, was perhaps the first to perceive and reach 
the unity of this greater Nature, anticipating (hue in 
his prophetic vision the conclusion which we nOw 
nccept as the result of an accumulated mass of evidence. 
Shakespeare came into touch with Brunti’s conception, 
and lias Contrasted the more limited and a larger {though 
not the largest) view of Nature in the words of Pcrdita 
and FoLyxenrs. Says Perdita — 

' , , , tli& fj.rwt ftowera a' dhe season 
Avt 0111 carnation*, nmd stwak'a yilLyvavs, 

Wlucli. some mil Katuns's basLuids j uf thal kind 

1 jut Tuaic gsurlen.’j tmrtis ; and 1 rare not 

To get slips nr them. , . . For 1 lia ve heard it said. 

There is an nil which, in iL.l.i pisdiiess, alines 
Wkh. glTAt creating nLaluta. 1 
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1 



To which PalptariES replies :— 

' toy the*e be — 

y e| |, ;L | Mf e is made better by no mein., 

Jiiil n.iii-jr’ 6 raa, ^' C0 that niean so, over that .vi, 

Wltiuh v 0 ' 1 Ea T> add? *® attune. ii 5n nrr 

TUac nan ine tnakes, Vnu «?. s»e«! maid, we many 

A ^eiLcle i*™®* 1n the 't'ildest stock : 

\.nd mahf laxmaivie ;l Iiilti-: of Ijjkct kirui 
j v jf nobler rate ; tills is a.r. ad 
Which 4*° niand naluiu^ — Lhilhpe I. hidwr ' .i! 

Tto flrt i Ufilf * ,,atUre - 1 

TIjc |an’i" r proportion of so-called educated people 
£ V11( , ^ present day have not got beyond Pcrdita's 

v [ tw Q f N{lt |jr B ; They regard tlae territory of KltUfS 
□s a limited orte ' the playground or sport of all sorts 
of noiMiatur ^ demons ajid faints,, spirits and occult 
agencies. A] jairL from any definite scheme or concep- 
[n>r! yT thet !e op-rations, they personiFv Nature and 
attribute o variety of virtues and tendencies to her for 
vliicli 'lisrc nQ juatificatLDii. We arc told, according 
to the tone r °f the speaker, that auth a course is in 
accordance ^ith Saltire; that another course k con- 
trarv to Nati irE ’ "' c arc urged to return to Nature and 
we are also »*f£ed tfl resist Nature. We hear that 
Natuir' u - 1| f^ n d a remedy for every ill ? that Nature is 
jiiFit that Na ture :s Cfue ^p that Nature is sweet and Our 
loving ino LI lc sr - 0113 Man 15 retarded as 

outside of g-f td opposed to Nature,, and Ins dealing* are 
contrasted f. tvOurably Of unfavourably with those of 
Nature. On ( ^ e other hand we are informed that Man 
mit't ;i T l^- i ■ : II submit to Nature and that it i? useless 
to oppose h* T “ These Contradictory views are in fact 
fragments oF rarious systems of philosophy of various 
afjet in whi c h ^he word 1 Nature * has been assigned 
equally van. iUS limitations and extensions, Without 
at tempting L ° the history and justification of 
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these different uses of the word IN attire, * think that 
I may hsre use the word Nature as indicating the 
entire kosmoS of which thig cooling globe with a!] upon 
it is a portion. 



3. Nature- searchers. 

The discovery of regular processes, of expected 
effect? fallowing Upon specified antecedents, of constant 
properties and qualities in the material around hi an, 
has from the earliest recorded Li rues been a chief 
occupation of Man aisd has fed, to the attainment by 
Man of An extraordinarily complex control of the con- 
ditions in which his life is carried dh, Rut it was not 
until Bruno's conception of tile unity af terrestrial 
nature with that of the kosmos had commended itself 
that a de1il>eratfi ar.d determined investigation of natural 
processes, with a view to their mure complete appre- 
hension, was instituted. One of the earliest and most 
active steps in this direction was the foundation, less 
than years ago, of the Royal Society of London for 
the Promo tiun of Natural Knowledge, hy a body of 
students who had organ ixed their conferences and 
inquiries whilst resident in Oxford. 3 

L Tlie fouiudacori of lI.c Royal Scictetj- of Lurafon i$ most ifiiiiiULtl v 
osoiiitiLsd aiih lilt U diversity of Oxford. Ur. Wallis, an original 
member, writes : — L L tiki* ica fi/Jt ^aurva and l«i*.ixirl.%c !:>(; to Linn; been 
ill l.tmdun about Ut£ year 1645, when, Ur. Wilkin? and odlMS met 
weslcly at a eerUJLEi Cay oral ki'.ii , , About tn«j year I £4^-9 

same cf iMir eoiopajiy wctc temovel us Oxford ; firnt [Ir WiEkirua, tfeea 
L, and soon. afici Dr. C<*ddat(] Ilioit in London continued to nvcti 
there a? before (and we wilt them, when ws had ucLnsinn to be there), 
and ihcac or his at Oxford j vdsh Dr. Waul Isln-Lit; liiahop nf SHi]r:.baix), 
Dr. Ralph Bathurst (now President of Trioiiy Colfo^ in Oxfwd), 
Dr. Perry (done Sir Wiliam P^tyi', Dr. WiUEa (then an emir.cnt phy- 
sician in, Oxford), and divers Whera, continued such meetings ia Ok find 
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All over Western Europe such associations or aca- 
demies tor tilt: building up of the New Philosophy 
{as It was called, here) came into existence. It is a fact 
which is strangely overlooKedi at the pic-EeriL duty, when 
the assumption is made that the acquirement of a know- 
led je of Greet grammar is die traditional and im me- 
morial occupation of Oxford sLudetltS — that until the 
modern days of the eighteenth century modern’ in 
the history of Oxford J Greek was lejs known in Oxford 
than Hebrew is at present, and tluit fha study of Nature 
—Nature-knowledge and N aiure-Dantrol-— was tile appro- 
priate occupation oF her Learned men, It is indeed 
a fact that the very peculiar clast: ica.1 education at 
pieScflL insisted on in OvEord, aud imposed hy her on 
the pubLic schools of the country, is a modern In nova- 
tion, an unintentional andj in a biological 3en&5 r ' morbid ' 
outgrowth of that 'Humanism' to which a famillartty 
with the dead I an glares, was, buL ii no longer the 
pathway, 

4, Twit POCTRINE OF liVOLUTIOK- 

What is sometime* called thr. scientific movement, 
but may he more appropriately described as the Nature, 
searching movement, rapidly attained an immense 

and ljiDiij/hi, lLiosc eoidiejs into I ad. inn stone i meeting* tir=»- at 
Dr. PsEty's lodgings 'Lin n.n a:>c J JiECEE‘i<I 1 & llOUBfiJ bwiMJSs of EJW can 
yfipi^ncc of Lmpreti ag d™^ atfcd die like, as ihere w« iwcuidu ; and 
after his remove to r retard UuHlgh ekK SO toijstiBtiyl at (lie lodgings Of 

T>. Will: ns, thou Wanton &f Wad ham College, i.-hJ afLtr his. removal 
ed Trinity Cullen* in Canihdd^r, nt Lhc Jod^ings nf the Hoiwurabte 
Mr. Robert Boyle, iher* resident for diver* ytacs La Os fold- , - , In 

(Ilf nwanwIiiJK *.J| company .U tlreshiHl College te' n ‘E much atfiirn 
■increased hy the aeoCBshwi of divers tinmen t :ir.rl noble iJtnOaa. U|MO 
Ills Mnjrsty's return, we were iuboill tbe teginniDK erf ito year tfifl 3; by 
hij Majesty's grace and two or Incorporated hy the name of ilie Royal 
Society.* 
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development, I tL the latter hale of the last century 
iLile culminated in so complete a knowledge of til* 
movements of the heavenly bodies* their chemical 
iiajurc- .mci physical condition — SO detailed a deter irina- 
lion of the history of the crust of this earth and, of the 
living tilings upon it, of the chemical and physical 
processes which go un in Man and other living things 
and of the structure of Man as compared with the 
animats most like him, and of the enormous length of 
time [luring which Man Jlus emitted on the earth — th.’.t 
it become possible- to establish a general doctrine of 
the evolution of she kosmos, with more special detail 
in regard to the history of this earth and the develop- 
ment of Man from a lower animal ancestry. Animals 
were, in (heir (urn, shown to have developed fi-pm 
simplest living matter, and this from less highly 
eiitbu rated compounds of chemical ' elements. ' differen- 
tiated fit a still earlier stage of evolution. There is., 
it maybe said without exaggeration f no school or body 
of thinkers at the present day wild are acquainted 
with I he facts now ascertained, which denies the 
orderly evolution of the kosmos by the regular opera- 
tion of a more or loss completely ascertained series of 
properties resident in the material uf which it consists, 1 
The process of evolution —the interaction of these 
ascertainable, if not fully ascertained properties — has 
led (it is held}, in the case of the coaling cinder which 
we call the earth — by ari inevitable and predestined 
course— 10 the formation of that which we call living 
matter and eventually of Man Himself, From this 
process all disorderly or arbitrary interferences mast, 
it seems, be excluded. The old Fancies as to presid- 
ing demons or fairies- '■which it was imagined! had for 
J Em, hflWTiver, t5if ]Ktcr fafOLU lHe 7 HJJjrmEcd Oil p. tiz, 




NATURE'S INSURGENT SOX 



7 



their business to interrupt the supposed feeble and 
limited efforts of Nature, as yet unexplored and un- 
uppreciated — have passed out of mind, The consensus 
is complete: Man is held to bo a part of Nature, a 

product of the definite and orderly evolution which is 
universal; a being resulting froth and driven be ihe 
one great nexus of mechanism which wo call Nature. 
He stands alout, face to face with that relentless 
mechanism, It :ig his destiny to understand and to 
control it. 

5, Unwarranted snpeeences, from the 
Hvolctiox oi-- Man, 

There are not wanting those who, accepting this 
Conclusion, seek to belittle Man and endeavour to 
represent that the veil ls Lifted, that all is 'explained' 
obvious, commonplace, and mean in regard to the 
significant® of life and of Man, because it has bee me 
clear that the koa mic process has brought them forth 
in due Older, There are others who rightly perceive, 
that life is no common property of our cooling matter, 
but unique and except iona!, and (hat Man stands apart 
from and above all natural products, whether animate 
or inanimate. Some of these thinkers appear to 

accept the conclusion thaL if Life and Man ure regarded 
a& products of the kosmic procEss— that is, of Nature 
- — 1 life ’ and 'Man' Lose so much in importance and 
significance that dire consequences must follow to 
.Man’s conception of his dignity and tu the essential 
features of his systems rtf conduct and social organ Lzi- 
tioii. Accordingly they ding to the belief that living 
matter and Mun have not proceeded from an orderly 
cvulutioti of Nature, but are ' super' natural. It is 
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foetid Oh til® ether hand, by many who have considered 
these speculations, and hold no loss explicitly than da 
the 1 gnpernaturslist-j ' that life is a momentous unci 
peculiar feature of oar earth's surface and Man the 
isolated and unparalleled 'piece of work,' 'the beauty 
of the world," J the paragon of animals it is found 
by many such, 1 say, that nothing is gained in regard 
to our conception of Man’s nobility and significance 
by Supposing that he and the living matter which has 
given rise, to him, are not the outcome of Chat System 
of orderly process which we call Nature, 

There SS one consideration in regard to rhis matter 
which, it seems, is often overlooked and should be 
emphasised. It is sometimes— and perhaps with n 
sufficient excuse in a want of acquaintance with Nature 
—held by those who Oppose the conclusion that Man 
has heen evolved hy natural processes, that the prO’ 
ducts of Nature arc arbitrary, haphazard, and due to 
chance, and that Mir) cannot be conceived of as 
originating by chance. This notion of H chance' is 
a misleading figment inherited by the modern world 
from days of blank ignorance. The ‘Nature-searchers' 
of to-day admit no such possibility as ' chance.’ It 
will be in the recollection of many here, that a lead- 
ing writer and investigator of the Victorian Era, the 
physicist John Tyndall, pointed out in a celebrated 
address delivered at Belfast that according to the con- 
ceptions of the mechanism of Nature arrived at by 
modern science — tlm structure of that mechanism is 
Such that it would have heen pnLiF.Lble for a being of 
adequate intelligence inspecting the gaseous nebula from 
which our planetary system has evolved to have fore- 
seen in that luminous vapour tbs Belfast audience and 
the prolesEor addressing it ! 
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The fallacy that irs given but UTiliflOsVfi circum- 
stances anything whatever may occur tn spite of the 
fact that, some one thing- has been irrevocably Atmiigsd 
to occur, is a common one*. It is correct to assume 
in the absence of any pertinent knowledge (if wts are 
compelled to estimate the probabilities) that one event 
is as Likely as another to occur l but nevertheless 
there is no r chance-' m the matter since the event has 
been already determined, and might be predicted by 
those possessing the knowledge which mi lick. Thus 
then it ippeoas that [lie conclusion that Man ie a 
part of Nature is by no means equivalent to asserting 
that he has originated by “blind chance*; it is in 
fact a Spec! fin assertion that he is the predestined out- 
come of an orderly— and to a large e;t Lent ' perceptible ' 
— mechanism - 3 

i There is a ardency amon- writers <m Variation, as affiarding the 
opportunity ter t!ui operai inn uf Na- .iTiil tielcciiuD, (a assume that Ihe 
variations prescaled by crgariBrn* =« minute van nl ion-; r every 
direction amend a ckeiLtuL point. TSoM obscnris: who- hire rEm:~ 
uscinl work tn showing [Tit definite and lim'Lod ch-ii-acter of u.pm: 
variations hart «Ty generally uauifLed that they are tippaataf a cout- 
monlv beLd otiininn that variation, is of this equally disnitnicftl daracter, 
I fiinnoL find that Mr. Dunvin made anywct asaumptwui r ai-d it is 
cenasn. ar-d must on reflection have teen r(K.-Cyiiii«l by N! niityralssls, 
that the rarUtL-cms by the selection *nd IntcnsLficalion of which nato-ral 
scketio-i hr.:; produced iL =,LirtCT forms or species, and in the mum cf 
titikc HJmeethfiJ new I'rj’jyS oF plants ;md animals, are strictly hmilud TO 
dcfinile iimd reoderetl possible, id alone possible, by the constitiatlMi 
nf the living m.R;tHrnf rbc pamotuL organism, >Vc have no reason to 
suppose iIliil the offspring of a besilfs in Hm ;:uu rsc of any numbet 
of generations psKsent variations on whkh selection could ojx-rat n so ire 
to eventuaUv produce r mammalian vertebttus ; or that, in rad, the 
general result nf Lbe process of sefeauin of favourable euriutinni in th* 
mill has not Lb*;n <if> initio b eh Lied by lb* definite and restricted |anskS . 
bihtles characteristic of the living substance of the pajama] orgamsms 
of each divergent line or hrlQC&l of List pedigree, 



* See p. Si- 
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6. Nature^ Mo he op Producing Organic 

Forms, 

The general protsaS by vvhie.fi the higher inti more 
elaborate forms of life, and eventually man hi rtifjnlf, have 
bee-n produced has been shown by Darwin to depend 
upon two important properties of living matter mani- 
fested in connexion with the multiplication of individuals. 
Living TSSatter has a special property oE adding to il = 
bulk by taking up the chemical elements which it re- 
quires and building up the food so taken as additional 
living matter. It further has the power oT separating 
from itself minute particles or germs which Iced and 
grow independently, and thus multiply their kind. It is 
a fundamental character of this process of reproduction 
t Ei at the detached or pullulated gc-rsrt inherits or Carrie? 
with it from its parent! the peculiarities of form and 
structure of its parent:- This is the property known aa 
Heredity- It is most essentially modified fay another 
property — namely, that though eventually growing to be 
etosesy like the parent, the germ (.especially when it is 
formed, as 5? usual, by the fusion of Ivvd germs from 
two separate parents) is never identical in all respects 
with the parent. It shows Variation, In virtue of 
Heredity, the new congenital variations shown by a new 
generation arc transmitted, to their offspring when in 
due time they pullulate or produce germs. Man has 
long been aware of this; and, hy fleeting variations 
of beasts, birds, or plants agreeable or useful to him r 
has intensified such variations and produced animals and 
plants in many features very unhke those with which he 
itirtert. 

lt was Dar win's merit to show that a process of selec- 
tion which he called 1 Natural Selection 1 must take place 
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irt t Kc- free untouched conditions under which animals 
and plants *xitt f and bavii existed for ages, on this globe. 
Both animals and plants produce germs, or young, In 
excess — usually in. vast e?KC«E. The world, the earth's 
surface, IR practically full, that is to pay, fatly occupied. 
Only one pair of young can grow up to take the place 
of the pair— male and female — which have launched a 
dozen, or it may he as many as a hundred thousand, 
young individual g on the world. The property Of Varia- 
tion ensures that amongst this excess of young there arc 
many differences. Eventually those survive which are 
most fitter! to the special conditions under which this 
particular organism has to live. The conditions may, 
and indeed ill long lapEea of time must, change, and 
thus some variation not previously favoured will gain 
the day tmd survive. The 'struggle for Existence' of 
Darwin is the struggle amongst oil the superabundant 
young of St given, species, in a given area, to .gain the 
necessary food, to escape voracious enemies, and gain 
protection from excesses of heal, cold, moisture, and 
dry ness- One pair in the new generation — only one 
pair — survive for every parental pair. Animal popula- 
tion does Tint increase : ' Increase and multiply r has 
never been said by Nature to her lower creatures,. 
Locally, and from. time, ro time, owing to exceptional 
changes, a species may multiply here and decrease there; 
hut it is important to realize that the ‘ struggle for 
existence 1 in Nature — that is to say, .imong the animals 
and plants of this earth untouched by man — is a 
desperate one, however tranquil and peaceful the battle- 
field may appear to us. The struggle for existence 
takes place, not as a clewr French writer 1 glibly informs 

1 M, Pfl-vl ItcibL^K of the ^cai'lL-iuic rtYin^ifS, n.j 1 : rmlj, * charming 
writer of miiderfi 'inwds, 1 but claims to hr * ■ pays: he la gi it, 1 a title 
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h [5 TKlders, between, (ILfferpiit specEes, but bet worm imli- 
viduala of the SAEine aperies, brothers and sisters and 
COTis lcie l Tilt; atrogflc between A b£a£t r>f prey which 
seeks tu- iltnsriRh itself and the buffalo wbltb defends 
its life with its horni is. tiofc ‘the struggle fur existence 1 
sn named by Darwin* Moreover, the struggle amon^ 
the members of a spEcies in natural conditions differs 
totally from the mere struggle for advancement or wealth 

=.,bicti perhaps limy be e^n-ccdcd to every author who writes of human 
character. His works ate so dcseircdly esteemed, and his erudition is 
as a rule, jci cnissailauLCj tbar in (fketing him r.s an example of the 
fteqaent miinepresejitaticm, among literary m™, of [Jn, Twin's doctrine, 
l trust that my choice may be negated as a testimony of my Admiration 
fnr his an- In his no' d U.t Div&rft, published in M, llourgct, 
says ; 1 r_n kate iutie tes eaptcc*, oette in flexible toi de IHmivers nrriniaf, 
a si coif esp;:Ti Janie eaacte dans is mond± da iders, Cm ines men- 
tality conaEUiuait de veritables esp^ces anldlectuelles qui ne pe invent 
p 3 s durer ii eM lea line s des autre* 1 (Ectitvm Finn, p. 31 ?), Thit Ln- 
HexLbLe Lam af Lbe uiiiniat universe, iIlc struggle between species, one 
which is quite unknown ta loologists, The J sn uggHe fcr cx;s!<:na\' to 
n'hirJi Danviu assigned importance, i= hot a struggle between different 
!.pecM!!t, tiul dug between closely similar •Hemher's 6/ the same sfeeiei. 
The so-ug^lfi between species is hy no means universal, but in fact -.Try 
rare. L‘ke preying or one spco.es on another is a ntudcraMd affair of 
balance and adjustment which maybe described rather as an ac™mrt>- 
danari chan ns & struggle 

A iitort! objecLion-ubvC misinterpretation *f tho natoniiit* dnzuinc 
of "he survival of the Idlest in the struggle for etiisMuce is that rnvde 
by joumn lists and literary poEilwians-, who decline, accord mg’ to iheir 
pol stitJtl bias, either ihnc scicaco tightly leaches Lb at the i^ross quality 
measured by wenlrfi and strength alone can survive and should ihcre- 
fore alone be cultivated, or that science land especially Usnvlniara) luia 
done Kiimis injiiiy to the picgiess of mankind Liy aidharixing this 
reaching. Iknh ftc wrong, and owe their error to. self satipFis'd d pnnrscy 
and tradrtnonn.1 ignorance in regard to Hature.kiifrwJodjje and i|lc teach- 
ing or Darwin. The 1 files; ? docs not mean leu: J stt™nges1. : The 
rjiusot of sunLv-,il under Natural So lection .ire vm-y fir indeed from, 
being rightly described as mere Strength, ncir are Ihev bn Idly similar tu 
itir power of arrLimulnting wealth. Ficuumtly in Nature the mjora 
wbsrons and fse-bls survive [n the Struggle because tii theiT modesty and. 
suital ii3tty tn given conditions, whJLsi Use rich are sent empty fmay Slid 
the mighty perish by hunger. 
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with which unccSuc^tfd writers so freq uttitly compare 
Lt, El dih'eiS essentially in this — ih.it in Natures struggle 
for ttisEGiice, death, immediate old iteration, is tts-L- fate 
of the vanqutEhcd, whilst the only reward to the victors 
— few, very few, but rare and beautiful in [ha li tn-:“ 
which has carried them to victory — is the permission 
to reproduce their hind — lo carry on b\ heredity to 
another generation the Sped hC (juaiities by whicli they 
triumphed. 

If h not generally realised haw severe is the pres- 
sure and competition in Nature — not between dim- rent 
species, but between the immature population of one 
and the same specks, precisely Iwcanse they are of the 
same species and have exactly the same needs. From 
a human point of view the pressure under which many 
Wild tilings live is awful in its severity and relentless 
tenacity. Nor only nr? new forms eidablisbed by natural 
selection, bat tire eld forms, when they exactly nt (he 
mould printed Lis it were for competitive filling, arc 
maintained by the aimc unremitting: process- A dis- 
tinctive quality n the beauty of natural productions 
[in which man delights) is due to the unobtrusive yet 
tremendous slaughter of the unfit which is incessantly 
going on, and the absolute restriction of the privilege ol 
parentage to the happy few who attain to the standard 
described as J the fittest/ 

7. The Limited Variety of Natc keY 
Products. 

The process of development of an immense variety 
of animal nrtd vegetable for ins has proee&ded in Hi is 
way through countless ages of geologic time, bul it 
must not he supposed that any and every conceivable 
form and variety has been produced. There arc only 
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two great divorcing Lines of descent from original living 
maLter — only the animals and the plants. And in each 
ol these there are and have beta only a Limited number 
of branches to the pedigree— some coming off at a lower 
level, others at higher paints when more elaborate struc- 
ture has been attained. It is easy to imagine groups of 
both plants and animals with chaj-acLurs and structures 
which have nEver existed and never will exist. The 
limitation of chc whole process in spite of its enormous 
duration ill time, its gtgantic output and variety, IS a 
striking and important fact. Linnaeus -said, " There are 
just as maiiv species as in the beginning the Infinite 
Being Created 1 ; and the modern naturalist can go no 
further than the paraphrase of this, and must say, ’ There 
are and have beer: just so many and just so few varieties 
nf animal and vegetable structure on this eat lit as it 
was possible for the physical and chemical con teats of 
the still molten globe to, form Up to the hour now 
reached/ 

a. The Emergence of Mak, 

As to how and when man emerged from the terres- 
trial animal population so strictly Controlled! and moulded 
by natural selection is a matter upon which we gain 
further information year by venr. There must he many 
here who remember,, as 1 do, the astounding and almost 
sudden discovery some forty- five years ago of abundant 
and overwhelming evidence that man had existed in 
Western Europe as a contemporary of the mammoth 
and rhinoceros, the hyaena and Line lion. The dispute 
over the facts submitted to the scientific world by 
Boucher de Berthes was violent and of short duration. 
The. immense antiquity of man was established and 
accepted on all sides just before Mr. Darwin published 
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Elis book on The Origin a/ Species, Thu pa t hie 
implements, though not improbably mjul-e 150,000 ytars 
ago. do unt, any more than do (lie imperfect skulls 
occasionally found in association with them, indicate a 
condition of the human race much n r- mem km -ilk- than 
is presented hy tiistirj savage ricei i^to Fijri. t and 2 
and Frontispiece, :*nd. their explanations ■, The imple- 
ment themselves are manufactured with great skill 
and artistic feeling, WitEsin the East ten jears much 
rougher Run implements, of peculiar ts [ies, have been 
discovered in grmtds which are 50Q feet ab ve iho 
level of the existing rivers (see Figs. j ind j'- TLc-m 
E oliths of the South of England indicate -1 race -.f 
men of less- developed ski!] than the makers of Lhe 
Pulieoliths. ami carry the antiuuity o 3 c;;;ii a 
as far back bet nJ the i^li-.olflJlS lS these are frum 
thu present day. '■Ve have as yet found no remains 
giving the direct basis, for conclusions on the subject; 
but judging hy the anatomy -not by any means .1 
conclusive method) furnished bv the histon 1 of Other 
large ani nuiIa now living alongside of man— such as thc 
horae, the rhinoceros, the tapir, the wo IF, the hyaena, 
and the hear — it ts not improbable shut it mis in the 
remote perh'-d knows its [he lower Miocene remote even 
as compared with the gravels in which Lalirhs occur — 
that Natural Selection bcjtan io Javuur that increase in 
the si.ZC of the brain of a Lar^u and rot very powerful 
semi -erect ape which eventuated, after some hundreds 
of thousands of years, in She breeding-out of a bein'' 
with a relatively enormous brain.. case, a skilful haftd, 
and an inveterate tendency to throw siones, flourish 
sticks, protect himself in caves, and in general ro defeat 
oggjiesfdpn and satisfy hi* natural appetites by the use 
of ElsS wits rather than by strength alone — in which. 




H) digraphs l-I & frofit view ill the t-'-u skulls shewn in pi-rjlil-w 3it lh« 
rraotiMitt#, takon to au to *!«?«•• iN hwvlHt of Che ■ rorehenri of pre. 
I roulsL flr-fta, wb^cli ii sttiil Lit 1-f vary ralicli Krenier in the GfHV nigll 
(Fig. 2 ) Lli-na in the Jivnnt!'* iVfci.'uiJEivFHi Fig. j.. Th* pr*frOniftl 
area 5» nuirjceJ tiiit by a black ilolst-l Ii™, (hi i-u !!■■■-; •: i pl&hf 111* fire- 
iron ta I giant ■’iliicli is al rzubii angle S 10 lire sagittal piano and 
liriJUijh Ike nirt-Lii!,. point ut llie Iruaial ^itli iIh- rwO parietal hunts 
atn>Ve whilst below it padi« through Pie median point ealiiH 'ophrjom 
The plane ul l h.c pic (are is pan lei with I his pmfrOriral plar.n, The wlilie 
dotted line liLvt# the breadLh oL Ike tosa-lik* prefrontal at«h. (I is 
iiiedtEcsL in position with List: lir.u -i in the -sid-s i Ifl-iV of the aanlfi akiilll 
given i n (he EriMtEspeece. TI:e l-Liuk il irttiiil line ia i JtaS.'t uI In poijnw, 
with the line A C in those fie u res TbeLvnt speckii-ttt5> are Mlly l j iaced 
in liri poioL':graph.. ’Original-. 




fra. 3. 

]''Jintu£rn.|.il::l of -S^ht t-ioliih; of arc and the imt shape rL4iT.-4t:.', wish 
a chipped ys worked : Ovl.'i-I, * * firgrntneniiB recderb:' I he (licit 1 1 for ■#■ 
ua'knr' — pboiQUT-aplltd of lialf th.E asiaa] size >;[nieax mra«bc*m*iH.i 
Ergen ipeiiix.er: ; ft.r, ! near lyiilMim. lien, in w :;ij.T pr *,-- 1 — 
h leb fcriD part al the cnflecthiii n Hie N'arjral Hi‘1. re 

MuitHini, CntanveD KOfld, London,, Many ..-r.ntrs of lbs Hams ''iftpe U'.fc 
dccri Esar-id in tie -iiOk i-C*! cy, Th-r-ie and the- r^narrial |-ipleri!'SH* 
p b ola gra pace: id Fig. + ar* i ir o|rlof an in ihe o', al and leif-i-inCH-d ' fuliOO- 
Litha ' uf ihe Iwe •ii’icsi j»ThveU of ill* t alleyi of uie Thant y. S> (UIi«, end 
ulh*f risers, | Original). 
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Pnolc^rayiis o£ six Eoluhs or she -■Mi.-ul.ltr-.-i-n^Kan -irinac-ial' 
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however, he was not deficient, Probably ehis creature 
had nearly the faJ I e ise of brain and every other physic at 
character of modern min, alt ha ugh he had noL as yet 
stumbled upon the art of malting fare by friction,, nor 
converted hts conventional grunts and groans, hi? 
screams, laughter, and interjections into a language 
corresponding to (and thenceforth developing] his power 
of thought, 

9, Tele Enlarged Brain, 

The leading feature in the development and separa- 
tion of man from SimongEt other animals is undoubtedly 
the relatively enormous size of the brain in man, iindl 
the corresponding lucreaae in its activities and rapacity. 
It is a very str iking fact that it was nt>L in the ances- 
tors of man alone thal this increas-e in tho size of tlm 
hrain took place at rhis sama period, viz. the Miocene, 
The great mimanls such as the ihanotherium, which 
represented the rhinoceros in early Tertiary times. Hid 
a brain which was in proportion to the bulk of the body, 
nor more than one-eighth the volume of the brain of 
the modern rhinoceros (see Fig. j). Other great mammals 
of the earlier Tertiary period were ill the same casa ] and 
the ancestors of the horse, which are better known than 
those nf any Other modern animal, certainly had very 
mucb smaller hrains in proportion 1 0 the size of their 
bodies than has their descendant. 

We may well ask to what this sudden and marked 
increase in the £i2e of the brain in several lilies of the 
animal pedigree [5 due. IL seems that the inborn 
hereditary nervous mechanism by which many simple 
aiut necessary movements of the body are controlled 
and brought into relation with the outer w r or(d acting 
upon the sense-organs, can be carried in .1 relatively 
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small balk oF brain -Substance, Fish, lizards, and croco- 
diles with their small brains carry an a complex and 
effective life of relation with their Surroundings- It 
appears that the increased bulk of cerebral sabs t met 
means increased * educability 1 - — an increased power of 
storing up individual experience — which tends to take 
the piste of the inherited mechanism with which it is 
often in antagonism, The power of profiting by indi- 
vidual experience Id fact educability, must in condi lions 
of close competition he, when other condi lions arc equal, 
an immense advantage to ilS possessor- ft seems that 
we have to imagine that the adaptation of mammalian 
form: to (he. war ions conditions of life hsd in Miocene 
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b-'ciur ritrs af thH hrtLd-cavLtirt ol j. i=ri=s l < f J&rjjii L'hguliite Mammal i 
taonis? to Jiawciie rtlativdy sma,U size af Ha nitbrs! hem IspSuerK l1 
Ihe mllnct creature Eizm which A Is titer 

A Is Ltai d i DimcrtU A tamgp eitiuct E^eH nmrpnmJ wticb was a^ 
as a. RUnucertia ; U Is tbit of Kip pope tart flf : C fi He rse ; and D ul 
HblOMWOfl. 

times reached a point when further alteration arid 
claboiatsan OF the various types, which we know then 
eri.stedj could lend to no advantage. The variations 
presented for selection in Ihe struggle for existence 
presented no id vantage— the x fittest' had practically 
been reached, and w15 destined to survive With little 
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change. Assuming such a relative lull in the develop- 
ment. of mere mechanical form, it ls obvious that the 
opportunity /or [hose individuals with the most 1 edu- 
ce hie' baatni to defeat their competitors would arise. 
No tEiarked improvement in the instrument being }iOSsiblu, 
l he reward, the triumph, the survival would Tall to those 
who possessed most shit] in the use of the ir.srrumcnt. 
And in successive gene rat ions the bigger and more 
educable hrains would survive and mace, and Lhus 
bigger and big-get brains he produced, 

It would not be difficult < though not, perhaps, profit- 
able) to imagine rhe conditions which have favoured the 
continuation of this process to a far greater length in 
the Simian line of the pedigree than in other mamma- 
lian groups. The result is that the creature called Man 
emerged with an mineable brain of some five or sis 
times the hulk lin proportion to his ?ij;e and weight) 
of that of any Other surviving Simian- Great as- Is this 
difference, it is one of the most curious facts in the 
history of man’s development that the bulk of his brain 
does not appear to have continued to increase itl any 
very marked degree since early Palaeolithic times. The 
cranial capacity of many savage races and of some of the 
most ancient human skulls is only a little leas than that 
o-f the average man of highly-civilised race. The value 
of the mental activities in which primitive man differs 
from the highest apes may be measured in Rome degree 
by the difference in the size of the man’s and the ape's 
brain j but the difference in the sire of the brain of 
Isaac Newtpn and an Australian hlaCk-fclJow is not in 
the remotest degree proportionate to the difference in 
their mental qualities, Man, it would stem, at a very 
remote period attained, the extraordinary development 
of brain which marked him off from the rest of the 
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jnmial world, but has ever since beta developing the 
powers ELnd qua.Ufje& o( this organ without increasing 
its ssjec, or materially .titering in other Lodi I y features , 1 

to, The PHOGftEsa OF Max, 

The origin uF Man by the process of NaroraL Selection 
is one chapter in man's history; another one begins 
with the consideration oF his further development and 
his diffusion over the surface of the globe, 

Thn mental qualities which have developed in Man. 
though traceable in a vague and rudimentary condition 
ill KDine ur his atiinuil associates, ai e nf such an unpre- 
cedented power and, so far dominate everything i.-lse LI'i hlS 
activities hs a living organ ism , that they have to a very 
large euont, if in>t entirely, cut him off from the general 
operation of that process of Natural Selection and sur- 
viva! of l he fittest which Up to their appearance had been 
the law of the living world. They justify the view - that 
Man forms a new departure in the gradual unfolding 
of Nature's predestined scheme, Knowledge, reason, 
self-consciousness,, will, ait. the attributes oT Man. It is 
Tint my purpose to attempt to trace their development 
fiom lower phases f if mental activity in man's animal 
ancestors, nor even Lo suggest th? steps by vrhjch that 

1 A ilmrL (Ii^-Lissitili of this subjprt and the llUnld utLiuti uf the lerni 

1 cdu»hili;y 1 was puliliEtirf in a paper by me ejitulcd 'Tlw S^uHkanai 
of th= lnvrcaaod. She of Uic LEidiraiti m recent ive compand, until 
'Rvlind MauunaLia/ [liiujujuiLciiairi: if-:- la Socx : id du ninlo ;it, Pills, 
rByy, [ip. jfi-; r, 

JL jTi.iS ken |H-inl*d (Mil Lu ml by my n lici t Ur. Amlrcn-, of r|i« 
r'leokyical Department nf Lhc ISruish Museum, Lh;u iIil btain c-may nc 
tilt elephants M-is alnady of relatively l2l ^u sbe in the Focenv members 
of that group, wbiJdi may be ecinotctuJ with ihc pcT*i;icji«j nf sliest 
nninnali lLit.iu., 1 , subsequent :ii periods, 
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development has proceeded. What wa rail the wilt or 
volition of Man a discussion of the nature and timita. 
fLQn ef which would he imp-nssiblu in these page!! and 
h happily jjoi necessary for my present purpose — lias 
become a power in Nature, an itnpermm iu ivipa>ia f which 
has profoundly modified not only man's own history hut 
than of the whole Jiving world and the face of the planet 
an which he exists. Nature's inexorable discipline of 
deaLh to those who do not rise to her standard — survival 
and parentage for those iklone who do— has been from 
the earliest times more and more definitely resisted by 
tile will of Man, If wc may for the purpose of analysis, 
a3 it were, extract matt front the rest of Nature of which 
tie is truly a. product and port, then we may say that 
Min is Nature's rebel. Where Nature says 4 Die I 1 Man 
says ' 1 will live,* According to the law previously in 
universal operation, Man should havs been limited in 
geographical areii., hilled by extremes of cold or of heat, 
subject to- starvation if c-ne kind of diet were unob- 
tainable, and should ha™ been unable to increase and 
multiply, jus: as are his animal relatives, without losing 
his Epcci-lit sLruCture nod acquiring new physical eharaC* 
ters according to the requirements of the new conditions 
into which he strayed — should have perished except cm 
the condition oF becoming a new morphological ‘species.’ 
But man's wits and his will have enabled him to cross 
rivers and oceans by rafts and boats, to clothe himself 
against cold, to shelter himself burn heat and rain, to 
prepare an endless variety of food by fire, and to 
4 increase ami multiply' as no other animal without 
change of form, without submitting eo the terrible axe 
nf selection wielded by ruthless Nature over all other 
living things on this globe. And as he has more and 
more obtained this control over his surroundings, he has 
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expanded that u neon acini] a protective attitude towards bis 
immature offspring which natural selection had already 
EaVOUred and established in the animal fact, into A 
conscious and Larger love for his tribe* hss race, Jiip- 
nationality. and his kind* He has developed Spsedl, 
the power of communicating, and above all oF record, 
ing and handing on from generation to generation his 
thought and knowledge, He lias formed communi- 
ties, built cities., and set up empires. At every 6lep of 
his progress mao has receded further and further from 
the ancient rule exercised by Nature, He has advanced 
fO far and become so unfitted Co the earlier rule* that 
to suppose that Man can 'return to Mature 3 ss as un- 
reasonable as to Suppose that an ndcit animal can return 
to its mother's womb. 

In early tribal times natural selection still imposed 
tlit deal Li penally on failure. The stronger, the more 
cunning* the better armed* the more courageous lube or 
family group* -exterminated by actual slaughter or starva- 
tion the neighbouring trihes less gifted in one or all of 
these qualities. But from what we know of tSie history 
of warlike exterminating savage tribes at the present day 
—as, for instance, the Masai of East Africa — it seems 
unlikely that the method of extermination “-that is, of 
true [natural selection — had mqch effect in man’s develop- 
ment after the very earliest period. Union and absorption 
were more usual results of the contact of primitive tribes 
than struggles to the death* The expulsion of one group 
by another from a desired territory was more usual than 
the destruction of the conquered, in spite of the fre- 
quent assertions ro the contrary, it seems I hat neither 
the more ancient wars of mankind for conquest and 
migration nor the present and future wars for commercial 
privilege have any real equivalence to the iimple removal 
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by death of the unfit and the survival and reproduction 
of the fit, which we know as Natural Selection . 1 

The standard raised l>y the rebel man is not that of 
4 fitness 1 to the conditions proffered by eXlfa-lmm&n 
nature, but is one of an ideal comfort, prosperity, and 
conscious joy in life — imposed hy the will of naan and; 
involving a control and i.n itriporcant respects a subversion 
of what were Nature's methods of dealing with life before 
s.hc had produced her insurgent son. The progress of 
mart in the acquirement of Ibis control of Nature has 
been one of enormous rapidity within the historical 
period, and within the last two cent u ries has Led Cm the 
one hand Lo immenaeiv increased facilities in the appl- 
cation of mechanical power, in locosno lion, in agriculture, 
end! ill endless arts and industries; and on the other hand 
to the mitigation of disease and pain. The men whom 
wo may designate os J the Nature-searchers. those who 
founded the New Philosophy of the Invisible Cohere at 
Oxford and the Royal Society in La n don— have placed 
boundless power in the hands of mankind. 



Hr The Attainment by M ,\>f 01 the Know- 
ledge or his Relations to Nature, 

But. to many the greatest result achieved by the pro- 
tr-ess of Natural Knowledge seems not io have been so 

1 Li would -v- nn -ti-rur in uminuiLit that lIlk peoceagof Natural Selec- 
tion ia entirely i-n abeyaivtie in il-jj/.kI lu Mail, [n an Lr.lcTusti ijjj honk. 
The Present of Mtw:. Ur. ArLhcLdt Reid Iuls jhuwn thiut ir 

regard > ■ ■ lyniMit duveisfa, nnil ike in regard to the use cit dingurmiis 
-rlrii'jr. such u iiki.'li::J ;u:J u|jiujii : Lbiire is lirat uf :■ I ‘ line aci.iiireiuunt cl 
iq-|Sr-HT.iLy by powerful ritCS of JKl&l I.iiuiijI: itu aUrvirjl unKmj; rfiem 
cl tliast striliui lolprant of die disease or of die drug, and secondly, *.tu 
ii>t™decLlflQ or Ovmg diseases n.nd dmgs by the powerful immune laoe, 
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much in its practical applications and its material gifts tn 
humanity as in the fact that Mao has arrived through il 
at spiritual emancipation ami freedom of thought. 

In the latter part of the last century man's place in 
Nature became clearly markmJ out by the accumulation 
of definite evidence. The significance and the im- 
measurable importance of the knowledge of Nature to 
philosophy and. the highest regions of speculative thought 
arc expressed in the limes of one who most truly and with 
keenest insight embodied in his imperishable verse the 
wisdom and the aspirations of the Victorian age — 

1 Flower in eta crann kd ■■■, ^| |. 

E pluck you nut of the crannies: 

E hold vim hm;. T-nnl; .nrl nlF r ir my linr.it 
IJnlc flemrer — hut '.f I amid undfrit.uid: 

Wlult j.'uu art, raol .mil nil. mid. nil in ;l! I , 

1 = Fis' '. il it knoa uh;Lt Gfld oad man i- 

To many the nearer approach to that 1 understanding" 
has seemed the greatest and a sufficient result of scientific 
researches. The recognition that such an understanding 
loads to each vast knowledge would seem to ensure farther 
and combined effort to bring it nearer and nearer to the 
complete form, even if the perfect understanding Of the 
'all in all h he for ever unattainable^ Nevertheless, the 
clearer apprehension, so recently attained, of man's Origin 
aud destiny, and of the enormous powom oF which he 
has actually the control r has not led to any very obvious 
change in the altitude of responsible leaders of human 
activity in ihe great civil i zed communities of tile world. 
They still attach little or no importance to the acquire- 
ment of a knowledge of Nature : they remain fi.vod in the 

in in itiitfraliuns, lu rates JluL pmvvMisty eirptjprf efcJier la die diseases 
or the dmgT, ajsd a tan sequent destruction uf thu Invaded race. The 
SLiniviil oftfn: fittest is, In :hcse ca^es, n.anrvi™l of die lolir^n! And 
eventually jf the immune- 
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old iuLS of traditional ignorance, and obstinately turn 
theit fanes towards the past, still believing that the 
tearhinKii and sayings of antiquity and the contemplation, 
not bn Say the detailed enumeration, of the blunders aild 
crimes of its ancestors, can Furnish mankind with the 
knowledge necessary for its future progress. The compara- 
tive failure of what may be oft lied the speculative triumph 
of the- New Philosophy to produce immediate practical 
conaefiue rices has even led some among those prejudiced 
hv custom and education in favour oF the exclusive 
employment of man’s thought and ingenuity in the 
delineation and imaginative resurrection of the youthful 
feu lies rand excesses of his race, to declare (hat the 
knowledge of Nature is a failure, the New Philosophy of 
the Natlirc-eearthcrfi a fraud Thus the well-known 
French publicist tvL Brunetidne has taken upon Etimsclf 
to declare what he calls the Bankruptcy of -Science, 

:2, The Kecni:m H oh inis. 

A.e a matter of fact the new knowledge of Nature-- 
the newIy-aSCertaincd capacity of man far a control of 
Nature SO thorough a3 to he almost uri limit ml — has not 
as yet hid nn opportunity for showing what it can do. 
A lull after victory, a lethargic contentment, has to some 
extent followed on the crowning triumphs of the great 
Nature-searchers whose days were numbered with the 
closing years of that nineteenth century which through 
them niaiks an epoch. No power has called on man to 
arise and enter upon the passeR-sliran of his kingdom — 
the 1 Regnum Hominis' foreseen by Francis liacou and 
pictured by him to an admiring but incredulous age with 
all thE fervour and picturesque detail of which he was 
capable. And yet ac this moment the mechanical diffi- 
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cultiea, the want of 3 ESU run CO find of exact knowledge,, 
whicl] n&oesaarily prevented Bacon's schemes from 
taking practical shape, have been removed, Tlte wilt to 
possess mid administer this vast territory atone is wanting. 



T 3 . Man's Destiny. 

Within the Eclb-L few years an attempt to spur the will 
of Englishmen in this direction has bean made by some 
who hfiv& represented shat this way lie great fortunes, 
national ascendancy, imperial domination, The effort 
has not met wLlh modi success- On the other hand,. 
E speak for those who would urge the conscious ami 
deliberate assumption of his kingdom by Man— not us. ;l 
matter of markets and of increased opportunity fur the 
cosmopolitan dealers in finance — hut as an absolute duty, 
the fulfilment of Man’s destiny, 1 a necessity the incidence 
of which can only be deferred and not avoided. 

This, is indeed, (he definite purpose of my discourse S 
to point owe that civilised man has proceeded so fax in his 
interference with asm -human nature, has produced for 
himself and the living organ isms associated with kirn Such 
a special State of things by bis rebellion against natural 
selection and his defiance of Natures pre-human dis- 
positions, that he mu&t either go On and acquire firmer 
control of the conditions or perish miserably bv the 
wetlgeance certain to fall on the half- hearted meddler in 
greaL affairs. We may indeed compare civilized man Lu 
a successful rebel against Nature wha by ever; &te[> for^ 
ward renders himself liable to greater and greater penal- 
ties. and 50 cannot afford to pause or fail in one single 

1 1 RtfigiiMl means the krtuu'lctlg-u M oer ojhIiii; and ofttlp - insane el 
fulfilling IL’- Lift mt,i L cUl r • n/ dfombti Ovfc&ti -v .< wtitu Bid* ■/■ 
iff La/fiLfn^ VOL ! p- 
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step, Gr ogftin we may think of Kim as the heir to a vast 
and magnificent kingdom who has been finally educated 
fj as to fiL him \o take possession of his property, and is 
at length left alone to do Isis best; be has wilfully abra- 
jji'.tcJ, in manv important respects, the laws of ln£ mother 
Nature bv w hieh the kingdom was hitherto governed ; lie 
lifts pained same power and advantage by so doing, but is 
threatened cm every hand by dangers and disasters 
hitherto restrained i no retreat is possible— his only 
Hope is to control, els Ilf knows that he can, the SOU nets 
of rhese dangers arid disasters. They already make him 
wince; how long will lie sit listening to the fairy-tales 
of llis boyhood and shrink from manhood's task? 

A brief consideration of well-asccrta nod facts is 
SulTiciont to show that Man, whilst emancipating him. 
self from the destructive methods of natural selection, 
has accumulated a new series of dangers and difficul- 
ties with which he must incessantly contend. 

i 4 . M Ah' AND UlSEASK. 

In the extra. human system of Nature there is no 
disease and there is no conjunction of incompatible 
forms of aife, such ns Man has brought about on the 
surface of the globe. In eKlrft-huthftn Nature the 
selection of the fittest necessarily eliminates those 
diseased Oi liable 1o disease. Disease both of parasitic 
and congenital origin occurs as ft minor phenomenon. 
The congenitally diseased are destroyed before they 
ear. reproduce; the attacks of parasites great and small 
cither serve only to carry off the congenitally weak, and 
thus strengthen the race, or become harmless by the 
survival of those individuals which, owing to peculiar 
qualities in their tissues, can tolerate such attacks with- 
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a at injury, resulting ill the- establishment of immune 
races. )t is a remarkable thing — which pofsibk may 
he leas generally true til an OUT present knowledge seems 
ba suggest — tha.t the adjustment of organ is jns to Eh sir 
surroundings is SO severely complete in Nature opart 
from Man, fhat diseases arc unknown as Constant and 
normal phenomena under those conditions, It is no 
dnubt difficult to investigate this matter, since the pre- 
sefleje of Man as an observer itaelf implies human inter- 
vention.,. Bui it seems to be a legitimate view tb&t 
every disease to which animals (and probably piants 
also) are liable, eveepting as a transient and very 
■exceptional occurrence, is due to Man's interference. 
Til* diseases of cattle, sheep, pipSj and horses, are not 
known except in domesticated herds and those wild 
creatures to which Man's domesticated productions 
have cammunicfitert them. The rrypanoso me lives in 
the blood of wild game and of rots without producing 
mischief. The boat 3 have become tolerant of the 
parasite. It ia only when man brings hie Un selected, 
huma nly-nurtured races of cattle and horses into con- 
tact with [he parasite, that it is found to hart deadly 
properties , 1 The various cattle-diseases which in Africa 
have done SO much harm to native cattle, rind have Lrt 

: This tias Il l-Mi l c»[$.!)!»jieiS in lilt case of Iks 'lrrfvmv*>iaa iintffi 
a minute parasite I i v ing :p die lik-od of biff jmt in 3L>udvea.Sl Africa, 
atnoDgrrt v.-hk!h it is diEsenibnatMi by a bJDud-iLujking rty, the Gfoiriua 
me? if {Hill or Tae;rc fly. The [iSiusiie npptira tu do Jikle a no harm 
ta ( i, e ^{ 1 .* hi- game, but names a den-H ly d iautiis: bath in the tioises 
and calile introduced hv Europeans ami ia ibe more anciently in tro- 
dden name rank nf Cndinji oiijnn). M:.miLa r cases arc fetmd where a 
dsseaie [Term - Fitch ai [fur 01 mrjjtei produces but a jmaJL ckjrcce uE 
Eicttnesi a.ld mortal iLy in 0. population Jong nrawated wilh ll, bat is 
deadly to a Tinman commcrnty [0 a-bicti it is a nan,' comer. IhuF 
Eii.ro|>e:ir ,5 fi»v* introduced raiialfiS Tvfih deadly .£ii.ltr Eli the ivTldl 
Sea Isianch, A similar kind of dificnHy, ol ivhich many might be 

D 
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some regions eKtennLnaled biig game, hive per e^nirii 
been introduced by mo si through his importation of 
diseased animals of his own breeding from Europe, 
Most. Li' uol all, animal 5 in extra-hum in conditions* in- 
cluding the minuter things such as insects, shd l-fish, 
and invisible iquiti-C organisms, have been brought 
into n condition of ' adjustment ' fo their parasites ots 
wed as to the other conditions in which they livct it 
is this moit delicate and efficient balance of Nature 
which Man everywhere upsets. A solitary case of a 
ravaging epidemic constantly recurring amongst animals 
living in extra-hum nil conditions, one of a Strangely 
interesting character, i& the phosphorescent disease of 
the sand -shrimps or sand- hoppers. Thia is due to a 
microscopic parasite, a bacterium, which infests the 
blood and is phosphorescent, so that the infected Kind- 
hopper has at night the brilliancy of a glow- worm. 
The disease is deadly, and is common among the sand- 
hoppers duelling in the sandy fiats of the north coast 
of France, where it may readily sc studied. 1 3t hog 

cited, is tiT-uuyli l about by man's ImpcnStlMis and exportations nil useful 
plints, 2le thus brqu^ktlhs I'i'iy" I- QSOliS CO Europe, not Kali ring before 
hand that this Little parasitic but;, lIlQu^lt Siii/iliJesS hi tin; American 
vine, wlv.cl'. pats Coil new b-hucs On its rantswtie.il: lLiW iiu£Lt injure* the 
old <>r.fts, is absolutely iLa-dly to ll if EiiiOpiiin vmt, which, tins -not 
a-cqiUTtd I'ae liirriLe but ul.-iiDpLi.rtj.iiL nuiclfc of grow Lb by which the 
Amencsui vine LI rBinfonjiJ mte. ' I this, ttiu. Lie teak Lhu Catlea-plint to 
Ceylon, nud fmiild hi; plLrKr.lixis Suddenly devastated by a in.nute 
air.flljtli the Hiusilcfa vpitittria', -which h.id lived very intmcesitiy before 
L .i.;i.l. ir, the Cingalese forests, Tint was Tandy ta burst, into rapacious ariI 
destructive activity whim Ike new unaiLjustni] CnifoE- trees wen: imparted 
hy man a.rvri presented m lei ' dully Lrawded ptsnLAtiiMLS tu its. LmrS- 
(I. rained infection. 

'The ]K-!:ii'-piii>:eMLLriL di Seale ef the sunddmppei i'atiirui) is Ue- 
:.::: i hr Giard and Jj-.Lkt in a paper anti I led ' (] insert'll Lrnns s:n la 
mjtladie ph.-ubphoiesq.nte dee T;lI.Li>..i el aulrex Clrjsr.iLKa.' in Lite 
StiSfttejtS of lh:: tiiulO^K-, Oct- I -I, I [hllKt subaeijL*:iiLly 
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not been recorded as occurring in this Country* it i* 
not at all improbable that this disease is also in truth 
on* which only occurs in the trail of man. It is quite 
likely that the artificial conditions of Sewage arid gar- 
bage set up by man on the se^wast 3 re responsible for 
the prevalence of this parasite, and the weakly recep- 
tivity of the iuo numerous sand-hoppers. 

It i-3 probable enough that, from time to time, under 
the Influence of certain changes of climate and asso- 
ciated fauna and flora — due to tueteonic or geologic 
move-merits — parasitic disease has for a time ravaged 
this or that species newly exposed to it ; but the final 
result is one of the alternatives. Extinction or adjust- 
ment, death or toleration. The disease does not estab- 
lish itself as a scourge against which the diseased 
organism incessantly contends. It either obliterates its 
victim Or settles down With It into relations of reciprocal 
toleration. 

Man dues not admit this alternative either for him- 
self or for ihfi domesticated and cultivated organisms 
which he protects. He 'treats’ ■disease-, he staves off 
1 tilt adjustment by death and thus accumulates vast 

[rave jL fpflktf amount of this OT£fln : 5nn and named it ftaciilits Giafd: 
— fTte-r Prafcstor tiiard of J'anr. (UuSItvilia EcicntiUqtlOE df France 
Vt rif 1 :l llelgiq-UE, xxi. ttlgS, p. J44), 

[E appears that the parasite h (ran* mi (ted Itaiii nr.e iniii v kin nl to 
antithti 1:1 coiLl-OTi. Thr ■ipprirnf-n s strutted by 1 Claim and E 5 i!let udC 
a Attained at WJmcreiix near BMilmpw t found die diaeaat vtfj athuwl- 
aaL at OohCTehan nr.-n Caen in il-s suiii mcr of 1900. [ have not 

observed ]t nor heard of its Dtoiminee on tls Erigtt?h ™a. fien- 
u-alVT ccmmonty HKilaina a free, living phoEplrwcsrent batter jam which 
C*n he cul j iva'.uU ih. tlaskrof Lk._ 0 .ic 1 ford *n ai ta jive nuh y fim tha V^TlLoh 
glarr JjIce a lamp ^htn ihc flask is ajiLaLKd sa as to expose the contents 
to aviUaLiori. This bacterium is not, hun-tver, the caurse of the l ptwK- 
phtirtsccnce 1 of the wn irfien seesi on oar coasts Thn; is ifa* in m»fi 

cases to S Uiisch fprger cirjj.nnism, :m tu^ at JL inall pin 's head, and 
knOwtl as MfftPv ,’jr wr.'V'jijjdF. 
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populations lit" unadjusted human Icings, animals arid 
plan IS. which from time to time ate ravaged by disease 
— prod lie mg' uncertainty and disunity ill human society. 
Within the past few years the knowledge of the catisag 
of disease has Income so far advanced that it is a mat- 
ter of practical certainty that, by the i mat in red ap plica- 
tion of known methods of investigation and consGfjnokL 
controlling action, all epidemic disease could he 
abolished within a period SO short as iifty years. It is 
merely a question of the employment of the means elI 
oar command. Where Lherc it one man of tirst-rate 
in tel licence employed In detecting the disease -producing 
parasites, their special conditions of life and Lhe way 
to bring them to an end, there should be a thousand, 
It shuc id he as much the purpose of civilised govern - 
menrg to protect their citizens in this respect as it is 
to provide defence against human aggression. Yet it 
is the fact that this immensely important control of H, 
great and constant danger and Injury to mankind is 
left s q Lite unorganised inquiries of o few enthusiasts, 
So little if this matter understood or appreciated, (hat 
those who arc responsible for the welfare of States, 
with the rarest exceptions, do not even know that 
su^Il protection is possible, and others again are so far 
from an intelligent view as to its importance* that they 
actually entertain the opinion rhai it would be a good 
thing were there more, disease in orris r to get rid of the 
weakly surplus population ! 

Jn the spring of i§og t was enabled to examine m 
the Pastern Institute in Parip., the minute spiral thread 
(see Fag- h) which has just been discovered and shown to 
be the cause of the most terrible and widely spread of 
human diseases, destroy ng the health and strength of 
those w hom it does pot kill and damaging the lives of their 
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children, £o that it has been justly Said (-liit this malady 
and the use of alcohol a£ fi beverage arc together 
responsible for more than half the disease und early 
death tif the mature population oT Europe, For more 
L hi fin thirty voice , a few worJittfo, here ard there, have 
been search ins f f> F this parasite, and the nielli 3 of sup- 
pressing rhe awful curse of which it i? the instrument. 




FlCi. Li. 



Tbc minute liliratild Ore in inn ‘.i-jLVvtred by Frits tktiiwlliili iu i? 5 j 
in tbe eru pti™ JurmscLiins and Othef diHiliS! "rau !ll4 mF EVptllilft — ifid 

i:.,lltc by h:rn 5 /ji-. ctaij I'u/ihiM ‘■irice altered lo S/. : i -v-niii /u-' •'•••■ I ■■', 

cammcTi p-hase : A, sbcM-teaed Ltd t b F-liki erln >= d iof’il Ifwllrif on t'J ^ th * 1 
T rypanasana -like form; r, rf, rajjd of division by Aai.'On . f, fiiQKIIJftllld 
rriu|i i-niiclear fcira ; .., se^meuss ir.to w is tub it breaks up. A 
cpnjnnailao <si male oaii temaJe jnila (sJlct Kryu.Ulvi fo.h Ard Sk-t*-. r Ll. 

TkiS Wj^aili-ita, Ihongb ^nmUinf it"? Lpirrllir tormi at Racterja, ls 
probably not one ad Ibal gfOUp of '.^geiublc partakes, h!l3 alL1ed to che 
min ate inlmiL parisitca tnb^-Ti .i* TrypinostirncR Csc* 1 M3 w, 1 rvi 
and tjguctd,, It is rt£aj'J.eJ a* Lbt ‘jirm’ or eu «= “f ih«: terrible 

illhhiM kruvu.ii an Sypliitia. 



It iVOldci have been discovered marly yeai'S age hid 
greater value been SOI on the inquiries which lead to 
such discoveries by those who direct t ll-e public ex- 
penditure of civilized States, And now the cornpleti- 
suppression of this dire enemy of humanity is as plain 
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and certain a pfeoe of work to be at OOCC accomplished 
as is the building of an ironclad, licit Et w r ill not be 
done for many years because: of the ignorance and 
unbelief of those who atone enn act for the community 
in such matters* Tlie discovery — the preaen titton to 
the eyo and to exploring manipulation— nt that well- 
nigti ultra- microscopic germ of death, Sue me J to- mu, as 
l gased at its delicate shape, a thing of greater signi- 
licanec to mankind thin tha emendation of a Creek test 
or the determination of the exact degree of Lurpitude of 
a Statesman of a bygone age, 

The knowledge of the causation of di seise hy bac* 
terial and protozoic parasites is a tiling which has come 
into existence, under nur very eyes and hands, within 
the la^i fifty years. The parasite, and much of its 
nature and history, has been discovered in the case of 
splenic fever, leprosy, phthisis,, diphtheria, typhoid fever, 
glanders, cholera, plague, feck -jaw, gangrene, septic 
puisoriing (of wounds), puerperal fever, malaria, sleeping 
sickness, and some Other diseases which Jiff; fatal to 
man. In some C3S3S the knowledge cbtaioed has led 
to a Control of the attack or of tile poisonous actiun of 
(he parasite. Antiseptic surgery, by defeating the 
poisonous pHt'nsite, has saved not only thousands upon 
thousands of lives, buL has removed Ari incalculable: 
amount of pairt. Control is slowly being obtained in 
regard to several others among these deadly microbes 
in various ways, most wonderful of which is the develop- 
ment, under man's control, of serums containing anti- 
toxins appropriate to each disease, which have to he 
injected into the blood as the means of culler cure or 
protection. But why should we be content to ivAil 
long y^ars. even centuries, fur this; control, when we 
can have it in a few yeatS? If more men and abler 
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m&a weire employed to study acd experiment on this 
matter, we slinuld soon make an end rx all infectious 
disease. Is there any 0»e r man or woman, who would 
not wish to contribute to the removal from human life 
of the suffering and uncertainty due to distal, the 
anguish and misery caused by premature death ? Vet 
nothing iy tkniu by those who determine l be expendi- 
ture of the revenues of great States towards dealing 
adequately with this matter. 1 



L As Lula i:; the q option i:l die u:ve and s',.isa rl' Trod and drink deaZL 
wllli, ii jrul, Liy ciidiuxl mar. Ax in many other cr. llLLutm m:m IieiS 
carried i 1 1 l-.i I; ■ bite? cmad*d| attiiidalj natLn-JMatftililiig hi'.. I ahiw 
slid '.CiiJoji-.ics dori% ^ J. frC - iuVage fsculiialLii cLayi. ee- llajJit ^nIpCIU- 
aletl ways i-i seeding wiiLicli are mere traditions fman hi a early 'animal 1 
days, and have never been seriously called in ^uesuoa end put tn pn»f. 
"Hie peRisl^nte under new c/iiid.Li^ns nf either ha hit nr xtructuie which 
belanyul Eci hid ccuidi tLon i i:i:v, he ntlEiitiod wi LI :-h:.lL ■:!_■. ii^lj :iild ■ I i:i i 
cutty 10 ur. uigii.ni 01. which clian&ts, .is tiirm ti-.'.E. ■ ■■ i ci 1 grtaL ray Jity 
important features Lit its general aittKiuudii and male vi Life, Tbie 
is in effect Metschn ko-ff’s- doctrine of 1 disharmonies' It is praJiahlc 
that i r\ vc 1 \ r.ulv days, when a Tribe of primitive rain Li led a mammDtli , 
they ei LI yii^hi'tl nr. In the rli--.fl nirmstri and ;;nrged ,i r, much i l its H lnI i 
eJS they cuuJU swallow Looked Or ptwaiUy uuLOL'ktxl .. They i:-;icl !b 
take in enough to laat tor n livelier reek or two— chat is to say, umil 
anoikcr large animal should be Trapped - id slain. According! c be who 
could eat TtHi mould tie ssTOP^eM xrid Meet able Id s<-i?o a .c-nm! ^baie 
when the nex* ■. pponunitv arrived, and it naturally heezune cunsick'ied 
an nidiciiLiiin ol ^i rv:ipL ei, VEL'yi.ir, :ud iuuiru piotpeiity Lo be capable of 
yongi itg large quon Li 1 ics ■ >f fuov . liy 1 u-rajn of the phi eiscs ■ crtjoyii ig a 
good appetite,' r-r L a good Irrndwruian, 1 w tkhnr such appro ti r^ tc t rn s- , 
clviliuid society xtjfl eiKtiurji|jex rhe heavy feeder-, "L"h<: Iuwel 1 cLnsjtfcE 
al ways mnsidex a ravenous ;i ; -|:> lilc to In jii indication uL strength aid 
iuturC pfiB-periiy in a child. .iksi Jtt-E.lUr ieilii, Itful even UUniy' wtMifit ft, 
in Western iLiLropc. attack their fuul aiui sa a;kn» t wiihoni suftkienE 
iruLMhcatioD, and as ihrKigti they ii-d not hope Lo get h. noil it r chance 
of feeding for m week ot two to come. Medical men have never 
ventured id iavesLijrare icr.Duslv i.vTicTbr-r civitixMl man is ■!■ >j !i^ I 1 
fir 11 i-i hualth in liehadrg like a iavajje about h is fund. 1 1 is their 
busLnCxx |«i attend to the patiCiil with a rdi-Ecd digvst'.'m, hut not In 
experiibitnl upon L' il utoOuaL >.f fcod o' various kinds which Eke iDodurn 
man should su allow Lr older to avoid indigestioa and jtr siijipLj mi 
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15 . The Increase of lit wan Population. 

Whilst there is a certainty of Man’s power lo remove 
a]] rhseas* from his life, a difficulty which lie hits already 
created for himself will be thereby increased. That 
difficulty is the increase of human population beyond the 
capacity of the earth's surface to provide food aji-d tbc 
other necessities of life. Hy rebelling n gainst Mature's 
melhadj Man SluS made himself the only animal which 
ooristautJc increases in numbers. Whenever disease is 
controlled his Increase will be sti-i more rapid than at 

p] : npn:an- Ac* di. No individual cun jwsMki'v pay nw-dLcaJ men to iiiake 
these abservaiiMis. Lt is tba business «if the Since* to do sr» because uudi 
kmiwLeUij* .5 usit only Horded [lit private uitiien. ljul II of enoimOUs 
Lmpuriajict; :n rhe luanagciiMiiE of 3 itnics and nnvdcs, in the victualling 
uf hospitals, asylums, a^d prisons. Thonsanch of tons of preserved 
mcaLtuivE beea vested Ln resent wmbewuse ihe reckless and ignorant, 
peiseiis who purchased the pj-eeeiwd meat to feed soldieis had neuci 
taken the trouble to ascertain whether preserved meat can be eaten by 
a body of men as n regular atid chier article of diet. It appears that 
certain met Jidda of preserving meat reader :r innutritions amd impoaaLble 
as a diet. 

Lt U ]ire»uablie from recent tupci. nvei t that ve all, except (huss nn- 
fariuniLe tew who do JL-ct yet cnouytL, eat about twice as much ns we. 
require., and dm. the aupeifluOlK ^UMiJlity SWullOwod not rally js '.i"Ls:«L, 
but Is senna Uy a cause of botmw illness and siiSariji^. [t surety is mi 
mjtnL matter dial these questions about tied should Lie thamnghiy 
Lnvtsiigated and. settled, In the opinion of the must eminent physicJn* 
gist of 1 he United Stales (Profeawr Uowdddi), we an nil sicwr establish 
a rational an-d healthy mode of feeding ounseivea umd wt - gb™ up th« 
barbarous hut ts some persons pleasant custom of eemuertinE the meal 

luU> a »ae.al fuACti&ii ; ira are- thus templed, intg a see re, <Jidv long 
and extea sirt experiment can provide US with tkfihde and eundujLve 
vviunnalii'ii un this rnatlKr, which is fir more important lhan„ nl frist 
aLjC±fcL, iL seeJiUs L* h* And umitarly with TCgatd [0 die adniillnily 
atinuus question nf alcohol— "only very eSitCASh’t and anthem jjti VC 
experiment will saJfiLe tn shnw mankind whether :t I £■ a w'lje arret healthy 
idunjf ti> lake Ll in senatt qiiaul ities, the enact LituLlieif which nil -St be 
staled,, nr to rejset it altogether. 
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present. At the same time 1 10 attempt at present has 
bwrl made by tEie more- advanccid communities of civi- 
lized men to prevent the multi plication of the weakly of 
of those iiiblo tq congenitat disease. Already something 
like a panic On Lhis Subject has appeared in this country, 
inquiries have been conducted; by public authorities. 
But thd only possible method of dealing with this 
matter, and in Lhe first place of estimating its importance 
as immediate or remote, has nut been, applied. Man 
can cnEy deal with this difficulty created by his own 
departure from Mature— -to which he can never return 
— by t borough U invest iga(IUg the laws of breeding and 
heredity, and proceed inf; to apply ft control to human 
multiplication based upon Certain arid indisputable 
knowlcdgc. 

It may he a centuty, or it may be mare than 
five centuries, before the matter would, if let alone, 
farce itseU cjiOss a desperate humanity, brutalized by 
over- crowding, end the struggle for food- A reUifii to 
Kniurc’s terrible selection of the Jit test may, it ls 
conceivable, he in this way in store for us- But it is 
mats probable tbit humanity wiL submit., before that 
condition occurs, to a restriction by the community in 
respect of the right to multiply, with as good a gracs as 
it has given tip the right to murder and to steal. In view 
of tilsS Man must, in entering on his kingdom, at once 
proceed to perfect those studies els to the transmission 
of qualities hy heredity which have yet been only 
roughly carried oat by breeders of animals and horti- 
culturists. 

There is absolutely no provision for this study in any 
civilised community,, anil no conception among the people 
or their leaders ttial it is a matter which concerns am- 
our Li Lit farmers. 
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1 6. Ak Untouched Source of Hwercy. 

Tot applicuiions oF steam and electricity have so Jar 
astonished and gratified the rebel Man, that ho is socn^ 
times disposed to con dude that he has COline to the end 
of his power oF relieving himself from the use of his 
own muscles for anything hut refined movements and 
weil-ccmsidei-ed health giving eserdws, Out of the 
greatest ot ehemscrE discoverers at this time living, 
M- Berthclnl, h as, however, recently preyed on our 
attention tile question of the possibility of tapping the 
central heat of the earth and making 03^ of it as a 
perennial source of energy. Man} competent physicist 
have expressed I he -opinion that the' mechanical difti- 
ci.il ties of such a haring, as would be necessary, are 
insuperable. No one, however, would venture to pro- 
phesy, in sueEi a matter OS this, that what is prevented 
by insuperable obstacles lo-dxy may not he within our 
powers in the course of a few years. 

17. Speculations as to the Martians. 

5 udi audacious control of the resources o f uur planet 
is suggested as a possibility, a legitimate hope- and aim, 
by recent observations and speculations as to OUT tueigh 
hour, the planet Mars. I do not venture to express any 
opinion as to the interpretation of the appearances 
revealed by the telescope on the surface of the pln.net 
Mars, and indeed would cake the most scept ical attitude 
until further information is obtained, BlsI the influence 
of those Statements about Mars on tile Imagination tnici 
hopes of Man seems to me to possess considerable 
interest. The rr.arki ngs on the surface of the planet 
Mars, which have been interpreted as a system of Canals, 
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have been known -and discussed for many years (see Figs, 
7 and &). ll baa recently been observed shat these canak 
undergo a recurrent seasonal change of appearance con- 
sistent with the hypothesis that they are periodically filled 
with water, which IS derived tram the polar snow-CapS of 
the planet at the season of greatest polar heat- It is sug- 
gested, that Mars is inhibited by an intelligent popn la l EoiJ , 
nuL necessarily closdv simiiar to mankind, but, on the 




Fig. 7 

UrawinK vi Mart la Nfiv-nrntwf w«rK Lons. un Lba CWfktlan. - 
|HS Line ' Mart Sirenum" (tb«r sickle- shaped areaj, eoanecWMl u'llli a 

flMWOffc nr 'canals' sb.e*jn^ ■‘Sputa 1 JM 'msm" ai the Interjections of 
tbfi *-nd a ivnram os ipl^rk’d 15 the form ul lls-a Uir*h- 

'.VLirk. — Fry'i >tars,' by F'errevil Luv.iSlI 



contrary unlike mankind in proportion as the conditions 
of Mat 3. 3 re unlike those of (he Earth, and (hat these 
in habitants have constructed by their own efforts the 
enormous irrigation works upon which the fertility and 
habitability oi their planet, at the present time, depCtui- 
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These speculations lead M- Faguctof th* French Academy 
to further reflections. The Martians who have carried 
OU,f this vast manipulation of a planet must be not only far 
in advance of the inhabitants of the Earth in intelligence 
and mechanical power, s.s a result of the greater age of 
I hair jdsuiet and the longer continuance there of the 
evolution of an intelligent nee, bnL such a vast work 
and its maintenance would seem to imply a complete 




Fig. H. 

Dra^.HB at Man ai been on ^overr-hEr iSth=, r 5 q.( (LOiif 3^5 ‘ on (he 
meridian) by Mr. Fertcva] Lowall « siie FlaijKLa:T Qbwrvalcicy , AriiCUa, 
U-S-A- HbfrpSRB 'Iwin ' nr ' double' CwHsIb. connected northwards with 
nhff ' Mare tCdrjUIB The Lwa K^ures. IsefS rnprortuced onif give i small 
pur:, tl or Ike 33 steal of ce r»nes anil seal fcf the pianec Man, mapped 
Lj- Ml [-Dwell. 



unanimity among the Martians, a wortd-wlde peace and 
common government. Since WG can imagine such a 
result of the pinioned pby or forces in Mars, similar to 
those at work Lei OUL* own Earth, and evert obtain some 
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slight confirmation of the supposition, may we not 
indulge in the surmise that some such future :=, in store 
for Man. that he may be able hereafter to deal with groat 
planetary factors to his own advantage, and not only 
draw heat from the bawds of the earth for such purposes 
a? are at present within ids, scope, hut even so as to 
regulate, at some distant day, the climates of the earth's 
surface, and the winds and the rain which seetn now for 
evtr beyond his control? 



3 -3. The Investigation of the Human Menu. 

In such a desultory survey eg (hat on which [ have 
ventured, of Mar. 'a kingdom and its dangers, it occur a to 
me to mention another area upon which Lt seems urgent 
lh-Ll the activities ol rni Lure- searchers should he imme- 
diately turned with increased power and ilurrher^ The 
experimental Study of his body and of that of animals 
has been carried far and with valuable result* by inquiring 
Man. Hut i singularly small amount of attention has 
as yet been given to the investigation of Man's mind as a 
natural phenomenon and one which can be better under* 
Stood to the immense advantage of the race. 

The mind of Man — it matte ra not for my immediate 
argument whether it be regarded as having arisen 
normally or abnormally from the mind of animals — ia 
obviously the one and all-powerful instrument with which 
he has contended., and is destined hereafter to contend, 
against extra-human Nature. It is no less important for 
him to if now the quality, the capacity, the mode oF 
operation dF this instrument, its beginnings and its 
limitations, than it ia for him to know the minutest 
details of the workings af Nature, Just as much in Eho 
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one case as in the Other, it dS impossible for hire to trusr 
to the Em per feet analysis made by ancient races of men 
and the Tradition* ami fancies handed down in old 
writing* — produced hy meliorations who had Ant arrived 
at the method of investigation which we now eats apply, 
Experiment upon the mental processes of animals and of 
Man is greatly needed- Only here atid there ha* anything 
been dene in this direction. Most promising result* have 
been obtained hy such observation* a* those 0 0 hypnotism 
and on various diseased and abnormal states of th-c brain. 
But the subject is so little explored that wild and un- 
tested assertions as to the powers of the mind arc current 
and have given rise to strange belief*, accepted by many 
seriously 'in ten tionEd men and women. We boldly operate 
upon the minds of chitdren in our systems of education 
without really knowing what we are doing, Wc blindly 
assume that the owners of certain minds, traditionally 
trained in amusing elegancies, are fit To govern their 
fellow-men and administer vast provinces; wc assume 
that the discovery and comprehension of Nature's pro- 
cesses must be the work of very few and peculiar minds; 
that if we take care of the body the mind will take care 
of itself. We know really nothing of the heredity of 
mental qualities, nor how to estimate their presence or 
absence in the young *o a? to develop tbs mind to 
greatest advantage. We know the pain and the penalty 
of muscular fatigue, hut wc piny with the brains of young 
and old as though they were indestructible machinery. 
What is called e\peri mental psychology is only in its 
infancy, but it is of nrge.nt necessity that it should be 
■systematically pursued by the application of public 
funds in order that Man may know how to make the 
best use of his only weapon in his straggle to control 
Nature. 
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ig. Man's Dll ay ; its Cause ^nd Remedy. 

Ei r cn the slight and rapid review just given of Man's 
position, race to face with Nature, enables US to see what 
a tremendous step hu has taken, what desperate conditions 
he lias created by the wonderful exercise of his walif how 
much he has done and can do to control the order of 
Nature, and how urgent it is, beyund all that words can 
say, for him to apply his whole strength and capacity to 
gaining further control, SO that he may accomplish his 
destiny and escape from misery. 

R is obvious enough that Man is, at present, doing 
very little in this direction ; so little that one seeks for 
an explanation of his apathy, his seemmjf paralysis. 

The explanation is that the masses oT the people, iq 
civilised as well as unciviltjed countries, arc not yet 
aware of the situation. "When knowledge on this matter 
reaches, as it inevitably wilt En time, Id the general 
population, it is certain that the democracy will demand 
that those who expend the resources of the community, 
and as government officials undertake the organisation of 
Ltif national defence and oth«r jjreat public services for 
the commnn good, shall put into practice the power of 
Nature-tontru] which has been gained by mankind, and 
shill exert every sinew to obtain more. To eft’cct this, 
the democracy will demand that those who Carry on 
public affairs shall not be persons solely acquainted with 
the element fancies and Stories of past agCl, but shall be 
(rained in the acquisition of natural knowledge and 
keenly active in the skilful application of Nature-control 
to the development oF the well heing of the community. 

It would not be necessary to wail for this pressure 
from he]ow were the well-to-do class— which in most 
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modem States exercises SO large an influence both ift 
rhc actual administration oF G over laments and by 
Sample- 50 Situated as to be in any way a Wars of the 
responsibilities which rest upon it. Traditional educa- 
tion has, owing tcv causes, which are not far tn seek, 
deprived the well- to-do class of a knowledge of, and 
interest in, Man’s relation to Nature, and of hie power 
to control natural processes, During the whole period 
Cif the growth of mail's knowledge of Nature— tllat is to 
say, ever since the days of Bruno- -the education of 
the well-to-do has been directed to the acquirement of 
entertaining in formation and elegant accomplishments, 
whilst 'li&efuE knowledge’ has been despised and ob- 
tained, when considered necessary, from lower-class 
1 workmen’ at workmen.' a wages. It is of course not to 
be overlooked that there have been notable exceptions 
to this, but they have been exceptions. Even at the 
present day, in some civilised Stares, a bedy of clerks, 
without any pretence co an education ill the knowledge 
of Nature, needed by genttemen oi title, equally ignorant, 
ar* entrusted with, and handsomely paid and r awarded 
for, the superintendence of the armies, the navies, the 
agriculture* the public works, the fisheries, and even the 
public education of the ^Late. When compelled to 
seek the assistance oT those who have been c ruined in 
the knowledge of Nature (for even in these htetes there 
are a few £ Licit eccentric persons to be found), the 
officials demand that such assistance shall be freely 
given to them without pny r or else offer to buy the 
knowledge required at the rate paid to a copying clerks 
This Stab: of things is rtcit One fur whicli it is possible 
to blame those who, in blissful Ignorance, contentedly 
perform vvhut They consider to be their duty to their 
country- There are, however, in many States, institri- 
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tio-na, of vase influence a n the education of the whole 
comm unity, known as Universities. In many countries 
they as well as (he schools are directly controlled bv 
the State, In England, however, we arc happy in 
having froe Universities, the older of which, though iii 
seme important respects tied down by law, yet have 
the power lo determine almost absolutely, not onh what 
shall be studied within their own walls, but what shall 
be studied in all the school!; of the country frequented 
by the children of the well-to-do. 

It is the ptide of oar ancient Universities that they 
are largely., if not exclusively, frequented by young men 
■nf the clltii who are going to lake an active part irt 
the public affairs of the country-* r- i i htc ni politicians 
and statesman, as governor^ of remote colonics, or is 
leaders of the great professions of the ("hur.'.lj, the 
Law, and Medicine. lr yen id f-mu, then, that if these 
Universities attached a greater, even a predominant, 
importance to the studies which lead 10 the knowledge 
and Coniiol of Nature, the schools would follow their 
example, and thar the governing class of the Country 
would become acquainted with the urgent need for 
more knowledge of the kind, and for the immediate 
application in public affairs uf that knowledge which 
exists, 

3L would Stem that ill Great Britain, at any rate, it 
would not be necessary, were the Universities alive to 
the situation . to await the pressure of democracy, but 
that a, better and more rapid inode of development 
would obtain; the inlluential and trusted leaders uf the 
community wtndd set the example in seeking and usin^ 
fur the good of f be State the new knowledge of Nature. 
The world has seen with iduiiraliuu and astonishment 
the eiiLirei people of japan, follow the example of its 

E 
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governing class In the almost sudden adept ion of the 
knowledge and control of Nature as the purpose of 
national education and the guide of State administration.. 
It is possible that in a is£y rapid and startling manner 
our Old Universities Uliy, at no distant date, in Hue nee 
ilic intellectual Ide of the mure fort unite of out fellow 
citizens-, and r.rmscciucnltly of the entire community. 
The weariness which is SO Largely expressed nr the 
present day in regard to human effort whether it be 
in tEse Reid of politics, ur" literature, or of Othei art. Or 
in jftlntiun to the improvement of social organisation 
and the individual life— is possibly due to the fact that 
wc have exhausted ihu old sources o J inspiration, IhJ 
have not \ rt Icarrtr to tselseve in the new- I 'he 1 return 
to Nature/ which is sometimes vaguely pat forward as 
a cure for the atE-pervading 'medium' of this age, is 
perhaps an Imperfect expression of the Lruth that it 
is time for civilized man not to return to the L stats, of 
Nature,' but to abandon bis retrospective attitude and 
to take up whole* hearledly the Kingdom of Nature 
which it is hts destiny to rule. New hope, new life 
will, when he docs this, Ejc infused into every line of 
human activity: Art will acquire a new impulse, and 
politics iHxotne real and interesting. To a community 
which believes in the destiny of Man as the controller 
of Nature, and 1ms consciously entered Upon ica fulfil- 
ment, there C£in he none of the weariness and even 
despair which comes from 510 exclusive worship of ihe 
past- "3 hers can only be encouragement hi every victory 
gained, hope and the realization of hope. Even in the 
face of the overwhelming opposition and incredulity 
which now unhappily have Hie upper hand, the believer 
in the predestined triumph of Mai; over Nature cun 
exert himself to place a contribution, however smalt, in 
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the "re it edifice of N itura-knawledlje, happy in the 
crnivicctom that his life has been worth living has 
counted to the good in the imperishable result. 

20. The Ixjlv tixcii or Gxfcjrb. 

If I venture now to consider more sp*cifica.JIj,‘ the 
influence exercised by rhe University of Oxford upon 
the welfare of the State and. of the human community 
in general T in view of the conclusions which have been 
set forth in what bis preceded,. I beg lo sap tliat C do SO 
with the greatest respect to the opinions of others who 
differ from me. When 1 sav this I ant 11 o£ using an 
empty fnrmula, I mean that 1. believe that there must 
lie many UnLver&Ltv men who an- fair-minded and dis- 

■e 

interested, arid have given special attention to the 
matter of which E wish to speak, and who are yet very 
fir from agreeing with me. I ask them to consider 
what I have said, and what 1 have further to eay r in 
the same spirit as that in which I approach them. 

JL seemS tu me- — and when I Speak of myself I w-Ould 
point out that f am prerenting the opinions nf a large 
number of educated men* and that it wiEI be better far 
rue to avoid an egotistical attitude — it seems to us 
(1 prefer to say) that the University of Oxford bv its 
present action in regard to the choice and direction 
of subject a of study is exercising an injurious snHusnce 
upon the education of the country,, ami especially upon 
the education of those who wtM hereafter occupy 
positions of influence, and will largely determine both 
the action Of the State and the education and opinions 
of those who will in turn succeed them. The question 
has been recently raised as to whether the acquirement 
of a certain elementary knowledge of the Greek language 

a 2 
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should be required of sill those who desire to pursue 
their studies in this University, and accord! ng ly 
whetbcr the teaching of the elements oF this language 
should form a prominent feature in the great schools 
of rh:R country. It .sterns to U3 that this is Only part 
of i much larger question 5 namely, whether it is desirable 
to continue to mike the study ul two dead languages— 
and of (he story of the deeds of great men in the past— 
the main it' not the exclusive matter to which the minds 
of the youth of the well-to-do class are directed by our 
schools and universities. We have come to the con- 
clusion that this form of education is a mistaken and 
injurious one. Wfr desire to make the thief subject 
of education both in school and in college a knowledge 
of Nature as set forth in the sciences vr-Jiich arc spoken 
of as physics, chemistry, geology, and biolugy, We 
think that all education 1 should consist in the first 
place of this kind of knowledge, OP account of its com- 
manding importance both to the individual and to the 
comm unity. We (hlrik [hat every man of even a 
moderate amount of education should have acquired a 
sufficient knowledge of these subjects to enable bin: at 
any rate to appreciate their value, and to take am interest 
in their progress and application to human life. And 
we think further that the ablest youths of the country 
should be encouraged to proceed to the extreme limit 

1 It is, peiiups, needful tu poisa". uui Ltiar wh.ii :s aimed At is that the 
ed a car ion -of all ihc youth oi the ottinEry, both nf poss-n^n ..nr I of 
cUaSrtKleli, of gif Is as u-cLI aa of boya, of lIik rich as fr-ui.1 as of the poor, 
should ce primarily duccttd 10 imparting . r:i ..i (|.iai:i;l;!r.i:r v. irbi 
wa already possess in respect ofkno'f, led^e at" .Nature, jloiI the training 
of the pupil SO as to enable him or her «■ Li make. uau of Lbjl kusiw. 
letter, and {t>j Jo -ufco p*n in gaining new knowledge of M ature, ju rhis 
nwKn«nt imih^kL hi:i Ron-^xistfn:. Tins docs n« involve LliV ooiupku 

exclusion ni other subject of instruct ion h Hi wliLcti aLuui tn-j Lli.;d cjT 

tin: rime ;snd effort fo m2vwE and c-chegc life nrtigJu: be devoted. 
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of present knowledge in one or other branch of this 
knowledge c: Nature so as to become makers af new 
knowledge, and the possible discoverers of enduring im- 
provements in nar-'s contra] of Nature. No one should 
he edneatod so 33 to be ignorant of rhe importance of 
those things ; and it should not be possible for the 
greatest talent and mental power to be diverted to other 
fields af activity through the fact that the neceS 33 ry 
education and Opportunity in the pursuit of the know- 
ledge of Nat li re are with held* The strongest induce* 
[rents in the way of reward and consideration ought, 
we belie vie, to be placed before a young man in the 
direction of Nat Lire- knowledge lather than in the direc- 
tion of Other and far less important subjects of study. 

In fact, we should wish to see ^he Classical and 
historical Scheme of education entirely abandoned, and 
its place taken by a scheme of education in the know- 
ledge of Nature. 

At the same time let me hasLen to say that few, if 
any of ua — and certainly not he who writes these lines — 
would wish to remove the acquirement of the use of 
languages, the training in the knowledge and perception 
of beauty in literary art, and the feeding of the mind 
with the great stories of the past, from a high and 
necessary position in every grade of education. 

It is a sad and apparently inevitable accompaniment 
of all discussion ofAhis matter that those who advocate 
a great and leading position fur the knowledge of 
Nature in education are accused of during to abolish 
all study of literature, history* and philosophy. This 
is r in reality, so far from being the case that we should 
most of us wish to see a services hie knowledge of foreign 
languages, and a real acquaintance with the beauties 
of English and other literature, substituted for the present 
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unsuccessful efforts to teach effectively cither the language 
or Literature of the Greeks and Romaic. 

[( should OOf be for one moment supposed that those 
who attach the vast importance which we do to the 
knowledge of Nature imagine ill at Man's spirit can be 
satisfied by exclusive occupation with that knowledge. 
We know, as well as any, that Man does not live by 
bread alone. Though the study of Nature is St ted to 
develop great mental qualities — perseverance, honesty, 
judgement, and initiative — we do not Suppose that it 
completes Man's mental equipment. Though the know- 
ledge of Nature calls upon, excites, and gratifies the 
imagination to i degree and in a way which is peculiar 
to itself, we do not suppose lliat it furnishes the oppor- 
tunity for ail forms of mental activity. The great jovs of 
Art, the delights and entertainment to be derived from 
rhe romance and history of human character, are not 
parts of it. They must never be neglected. But are we 
not justified in asserting that, for some two hundred 
years or more, these H entertainments * have been pursued 
in the name of the highest education and study to tlm 
cJidusion of the far weightier and more necessary know- 
ledge of Nature? "This should ye have done, and yet 
not left the Other undone,' may justly [>S Saul to those 
who have conducted Lhe education of our higher schools 
and universities along the pleasant lines of literature and 
history, to the neglect of the urgently -needed 'improve 
ment of Natural Knowledge.' Nero was probably a 
musician of taste end training, and Lt was artistic and 
high-dlass music which he played while Rome was 
burning •„ so too the studies of the past carried on at 
Oxford have been charming and full of btauty, whilst 
England has Lain, and lies, in mortal peril for Lack of 
knowledge of Nature, 
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it seem? to be beyond dispute that the study. firsily 
of Latin, and much more recently of Greek, were 
followed if- Our G diversities and in g rammer schools, not 
as educational ■exercises in the use of language, but as 
keys to Unlock tile slOrt-roums ■• the books — in which 
the knowledge of the ancients wns coutai.rtedr 3u tons 
as these keys were needed, it was reasonable enough thal 
every well-educated man should spend such time as was 
necessary in providing Emnself with the key. 35 lit now 
that the store -returns arc empty— now that their contents 
have been appropriated and scattered far and wide — in 
all langua!je& of civilisation, it seems to be merely an 
unreasoning continuation of superannuated custom to go 
on with 111* provision id these keys. Such, however, 
is the force of habit that it continues : new and in gen ions 
reasons for lilt practice are put forward, whilst 3t? 
onginat object is entirely forgotten. 

In the first place, it has cumc to bo regarded as a 
mark of good breeding, and thus an end in itself, for 
a man to have some first-hand acquaintance with Latin 
and Greek 3 Ut hots, even when be knows no other 
I its rat lire. It is a fashion. Like the wearing of a court 
dress. This cannot, be held to justify the employment 
of most of the time and energy of youth itl its 
acquirement, 

A second reason v, htch is now p ut forward for the 
practice is that the effort and labour expended, on the 
provision of these keys — even IhouLjh it is admitted 
that they are useless— are a wonderful and incompar- 
ably fine exercise of Ike mind, fitting it for all sorts 
of work, A theory of education hag been enunciated 
which fits in with this defence of the continued attempt 
to compel young nten to acquire a knowledge, however 
imperfect, of the Latin and Greek languages. It i .3 
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held that what is called ' training the inind' is the 
thief, if not the only proper, aim of education ; and 
3 t is declared t Ko t ibe continuation oF the study of 
those mice Itsefulf but now useless, keys — Latin and 
Greek— is an all-sufficient training, If this theory were in 
accordance tvttii the facts, the conclusion in favour of 
giving a very high place to the study 5^ recommended 
would be inevitable. L5ut the facta- do not support 
this theory, Clever youths are taken and pressed 
into the study of Greek and Latin, and we arc asked 
to conclude that their cleverness is due to these studies. 
Oil I lie Other hand, we maintain that though the Study 
of grammar may lie, when properly carried out, a 
valuable exercise, yen that it is easily converted into 
a worthless one, and can never in any case take the 
place of various other forma of mental training, such 
as the observation of natural objects, tlm following out 
of experimental demonstration of the qualities and 
relations of natural bodies, end the devising and execu- 
tion of experiment as the test of hypothesis. Apart 
from 'training' there is the need for providing the 
mind with information as wdt 35 method. The know, 
ledge of Katurc ii eagerly assimilated by young people, 
and no training in mental gymnastics tan be a sub- 
stitute for it or an excuse for depriving the young 
of what ia of inestimable value and instinctively 
desired. 

The prominence which is assigned to a familiarity 
with, the details of history, more especially of what 
mav he called biographical history, in the educational 
system Favoured by Oxford, see 111 & to depend on the 
same CaU£#£ as those which have led to the maintenance 
of the study of Greek md Latin, To read history is 
a pleasant occupation which has become a habit 




